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‘  PRELIMIXARIES.f 

THE  ancient  province  of  Champagne,  now  divided 
into  two  departments  under  the  names  of  La  Marne  and 
La  Haute  Marne,  has  been  long  celebrated  as  the  vine¬ 
yard  of  France. 

There  are  two  kinds  of  wines  which  distinguish  this 
district. 

M  hite  wines:  called  Riviere  de  Mame  wines. 

Red  w  ines :  called  Montagne  de  Hheims  w  ines. 

The  wiiite  w  ines  are  produced  from  vineyards  situa- 

•  Tillocb,  vol.  33,  p.  75.  From  An.  de  Cbim.  vol.  61,  p.  5. 

f  Tlie  numerous  facts  contained  in  Uus  Memoir  render  it  truly '/aluable :  al- 
tbougb  ibe  author  expresses  bimsclf  in  the  language  of  a  g^ood  practical  culti¬ 
vator,  be  docs  not  always  display  the  accuracy  of  a  modem  chemist  We 
have  not  hitherto  met  wfth*any  thing  more  comprehensive  on  tlie  subject ;  and 
it  fornjs  the  materials  of  M.  Chaptal’s  projected  work  upon  **  V Art  dejairt  It 
J'ln” — Note  of  the  French  Editor. 
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ted  in  the  valleys  and  upon  the  sides  of  the  hills  in  Eper- 
iiay,  i)izy,  Avenay,  Clamant,  Leinesnil,  Monthelon, 
Chodilly,  Moiissy,  &c. :  but  in  consequence  of  one  of  those 
varieties  of  nature,  for  which  we  cannot  always  account, 
the  estate  of  Cumieres,  in  the  midst  of  so  many  vine¬ 
yards  celebrated  for  white  wines,  and  under  the  same  ex¬ 
posure,  produces  red  wines  only,  and  of  a  quality  far  su¬ 
perior  to  the  above  wines. 

Among  all  tlie  vineyards  on  the  river  Marne,  the  can¬ 
tons  of  llautvillers,  Mareuil,  Cumieres,  and  Epernay,  are 
the  most  advantageously  situated :  tliey  extend  along  the 
river  Marne,  with  tliis  distinction,  that  the  quality  of  the 
wine  falls  ofl*  in  pro[)ortiou  as  tlie  vineyard  is  distant 
from  tlie  river:  for  this  reason  Hautvillers  and  Ay  have 
always  enjoyed  a  preference  over  Epernay  and  Pierry ; 

*  and  the  latter  over  Cramant,  Lemesnil,  &c.  and  these  last 
over  Monthelon,  Moussy,  &c. 

South  exposures  produce  upon  the  banks  of  the  Marne 
excellent  white  wines,  but  their  declivities  and  posterior 
parts,  which  are  called  the  mountains  of  Rheims,  al¬ 
though  situated  in  general  towards  the  north,  and  almost 
always  to  the  east,  also  give  red  wines  of  a  good  quality, 
and  of  a  fine  taste  and  aromatic  flavour. 

The  slope  which  overhangs  Rheims  is  divided  accord¬ 
ing  to  the  quality  of  its  wines ;  hence  we  have  wines  of 
the  mountain,  of  the  lower  mountain,  and  of  the  estate 
St.  Thierry. 

The  mountain  comprehends  Vcrzy,  St.  Basle,  Verz- 
nay,  Mailly,  Taissy,  Ludes,  Chigny,  Rilly,  and  Villers- 
Alleraiid :  and  among  these  vineyards,  the  most  esteem¬ 
ed  are  Verzy,  V^erznay,  and  Mailly.  l^he  rest,  although 
very  good,  are  of  a  dift*ereiit  (juality. 

I'lie  vineyard  of  Bouzy,  which  terminates  the  chain 
or  tlie  horizon  between  south  and  cast,  and  which,  there¬ 
fore,  belongs  to  the  two  divisions,  ought  not  to  be  omit- 
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ftMl.  It  produces  excellent,  fine,  and  delicate  red  Avines, 
which,  from  its  exposure,  participate  in  the  good  quali¬ 
ties  of  A^M  znay  and  the  good  red  wines  of  La  Marne. 

The  lower  mountain  comprehends  a  great  quantity  of 
vineyard  countries ;  among  which  Ave  may  distinguish 
(Miamery,  Ecueil,  and  A  ille  Demange  :  this  last  place 
in  particular,  Avhen  the  season  is  good^  yields  Avine  Avhich 
will  keep  for  ten  or  twelve  years. 

The  lower  mountain  extends  to  the  hanks  of  the  river 
Aisne.  As  the  av  ines  it  juoduces  are  of  a  middling  qua¬ 
lity,  it  scarcely  recpiires  to  l)e  particularized. 

'Pile  district  of  Saint  'rhierrv  has  taken  its  name,  Avith 
respect  to  its  Avines  and  vineyards,  from  a  large  extent  of 
grounds  containing  large  vineyards,  such  as  Saint  Thier¬ 
ry,  '^Prigny,  Chenay,  A'illefranqueux,  Douillon,  Ilermon- 
ville,  and  produce  very  agreeahle  red  wines  of  a  pale  co¬ 
lour,  very  mucli  in  request  hy  the  dealers. 

Dut  the  Avine  pro|)erly  called  Clos  Saint  Thierry,  and 
coming  from  the  archhishopric  of  liheims,  is  the  only 
wine  wliich  unites  the  rich  colour  and  flavour  of  Ilurgun- 
dy  to  the  sparkling  lightness  of  Champagne.  Clos  Saint 
Thierry  holds  tite  same  rank  among  Cham|)agne  Avines, 
that  Clos-rouni^eot  does  among  those  of  Burgundy. 

in  the  enumeration  of  the  vineyards  of  the  mountain, 
some  readers  may  |)erhaps  expect  to  iind  Sil/ery  men¬ 
tioned,  once  so  remarkafile  for  red  and  Avhite  wines  :  the 
truth  is,  (hat  Sillery  Avine  is  in  a  great  measure  composed 
of  the  Avines  produced  in  the  territories  of  A^erznay, 
Alailly,  and  Saint  Basle,  once  made,  hy  a  particular, 
process,  hy  the  marechale  d\Kstrees,  and  for  this  reason 
Ions:  known  l)v  the  name  of  I 'inn  de  la  ^Marechale.  At 
the  revolution  this  estate  was  divided,  and  sold  to  difl’er- 
ent  rich  proprietors  of  liheims  :  the  senator  of  A  alencia, 
however,  the  heir  to *a  great  part  of  this  vineyard,  neg¬ 
lects  no  means  of  restoring  Sillery  to  its  former  reputation. 
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Series  of  questions  put  by  M.  Ciiapinl,  vvitli  their  answ  ers. 

I.  Which  is  the  most  adcantageoiis  exposure  for  the 

Hnc? 

The  most  advanta2;cous  exposure  for  the  vine  is,  with¬ 
out  eontradiction,  the  south  and  the  east ;  l)ut  it  has  been 
ascertained  that  certain  advantaji^es  of  soil  and  the  na¬ 
ture  of  the  plant  must  also  concur:  otherwise  various 
districts,  sucli  as  Dainery,  \  anteuil,  Keuil,  kc.  w  ith  the 
same  exposure  and  climate,  and  also  watered  by  tlie 
Marne,  would  enjoy  the  same  celebrity  as  Cumieres, 
Hautvillers,  and  Ay.  It  must  be  confessed  that  the  for¬ 
mer  districts  produce  inferior  kinds  of  w  ine ;  I)ut  it  re¬ 
mains  to  be  decided  w  hether  w  e  ou^ht  to  ascribe  this 
diflcrence  to  the  culture,  the  plants,  or  the  soil. 

II.  ^ire  the  high  Exposures^  the  middle  Klerationsy  or 
the  lower  Grounds^  best  adapted  for  Vineyards  ? 

Of  all  situations,  the  middle  j^rounds  are  most  esteem¬ 
ed  :  the  heat  beini;  more  concentrated  in  them,  they  are 
exempt  from  the  variations  of  the  atmosphere  w  hicli  pre¬ 
vail  on  eminences,  and  fnun  the  humidity  and  exhala¬ 
tions  w  hicli  issue  from  the  lower  rej^ions  :  the  elabora¬ 
tion  of  the  sap  or  juice  Ls  therefore  more  com[dete  in 
the  middle  grounds. 

III.  Does  an  East  or  West  differ  much  from  a  South 

Exposure,  in  occasioning  a  sensible  difercnce  in  the 

{Quality  of  the  If  'i n es 

A  western  exposure  is  unfavourable  to  vegetation  :  it 
burns  and  parches  without  any  advantage,  nor  does  it 
give  time  for  the  juice  to  be  elaborated,  and  spread 
through  all  the  channels  of  vegetation,  w  hen  mists,  hu¬ 
midity,  or  dew^,  succeed  :  it  is  a  certain  fact,  that  there 
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U  a  (liiVerence  of  one  third  in  the  quality  and  value  be¬ 
tween  vines  situated  in  east  and  west  exposures. 

IW  Describe  the  JWiture  of  the  Ground  or  Soil  irhich 
produces  the  best  Wine. 

Next  to  exposure,  the  nature  of  the  soil  and  of  the 
ground  influences  the  quality  of  the  wine.  It  must  be 
admitted,  however,  that  grounds  with  a  northern  expo¬ 
sure  produce  wines  of  a  generous  and  spirituous  descrip¬ 
tion  ;  wliile  another  exposure,  perhaps  to  the  south, 
yields  a  poor  and  common  sort  of  wine.  It  is  therefore 
to  the  salts  and  the  juices  of  the  earth,  combined  with 
the  inlluence  of  the  atmosphere,  that  we  must  ascribe  the 
j:;oodness  and  (jualities  of  soils  adapted  for  vineyards. 

The  most  proper  soil  for  vines  is  a  sandy  j;;ranitic 
earth,  neither  compact,  nor  too  thick,  nor  clayey  :  fre- 
(juently  ill  the  best  exposures,  we  meet  with  stony  soils, 
which  !2;ive  very  strong  wines;  but  warm  and  dry  sea¬ 
sons  are  requisite  in  these  cases,  and  a  necessary  matu¬ 
rity  :  beneath  these  stony  soils,  there  are  clayey  and 
unctuous  parts,  and  plenty  of  springs,  which  conduce  to 
the  elaboration  of  the  juice. 

in  general  throughout  Champagne  the  soils  proper  for 
vines  rest  upon  banks  of  chalk.  The  vine,  indeed, 
comes  up  slowly  in  this  kind  of  soil,  but  when  it  has 
fairly  taken  root  it  grows  to  perfection  :  the  heat  of  the 
atmosphere  is  tempered  and  modified  by  the  coolness  of 
the  chalky  beds,  the  moisture  of  which  is  constantly 
sucked  up  by  the  vegetative  channels  of  the  vine-plant. 

CULTIVATION  OF  THE  VINE. 

V.  How  is  the  Vine  planted  9 

In  November  or'December,  when  the  season  admits  of 
it,  the  vine  is  planted  by  making  an  oblong  hole  or  fur- 
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row,  one  foot  and  a  half  in  depth,  l)y  two  or  three  feet  in 
length  :  the  plant  is  introduced  into  it  and  covered  with 
earth,  sloping  it  in  sncli  a  way  as  to  uncover  only  two  or 
three  inches  of  the  extremity  of  the  plant,  to  which  a 
horizontal  and  erect  position  is  also  given.  Each  hole 
of  this  kind  is  one  foot  and  a  half  from  the  one  adjoin¬ 
ing,  and  on  the  same  line  in  vineyards  where  the  soil  is 
rich  ;  two  feet  being  allowed  in  light  soils.  An  interval 
of  three  feet  is  left  between  the  rows  of  the  plants,  and 
care  is  taken  when  a  new  row  is  begun  :  the  plants  must 
not  be  placed  perpendicularly;  and  directly  above  each 
other. 

✓ 

VI.  What  is  the  Way  in  which  the  Shoots  are  made  ^ 

The  plants  are  inserted  into  turfs,  or  in  lons^itetfes. 
The  longuette  is  a  mere  naked  twig,  which  had  been  left 
the  year  preceding,  and  which  is  now  carefully  raised 
and  detached,  leaving  the  young  roots  behind  it. 

^riie  turf  plant,  or  marcotte,  comhis  in  digging  up  a 
turf  in  the  marshes,  and  introducing  into  it  in  spring,  by 
means  of  a  hole  made  in  the  middle  of  the  turf,  the  lon¬ 
guette  or  slip  intended  to  be  planted  :  this  shoot  with  its 
earthy  appendage  is  then  ftxed  in  the  ground,  sloping  it 
as  usual  :  the  root  is  formed  in  the  course  of  the  year, 
and  with  a  pruning-knife  the  longuelte  is  cut  close  to  the 
top  of  the  shoot,  and  they  are  then  removed  by  men,  or 
on  the  backs  of  animals,  in  order  to  be  afterwards  plant¬ 
ed  :  this  last  way  is  the  most  expensive,  but  it  is  the 
surest,  and  advances  the  vine  very  fast  in  respect  to  ve¬ 
getation. 

One  hundred  of  longuettes  or  bare  slips  cost  four  or  five 
livres,  and  turf  plants  cost  from  12  . to  14  livres. 

But  as  two  longuettes  are  requisite  for  each  hole  or  fur¬ 
row,  when  they  plant  in  this  way  there  is  a  trilling  sav¬ 
ing,  although  the  other  method  is  far  preferable. 
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VII.  Is  Grafting  advantageous  ? 

(irraftinfi;  is  not  in  general  use,  except  in  the  vines  be¬ 
longing  to  the  vine-dressers  themselves,  and  in  the  large- 
plant  :  these  vines  when  grafted  become  yellow,  and 
languish.  'Fhe  graft  remains  for  some  years  exposed  to 
the  air,  humidity,  and  to  bad  management  of  the  labour¬ 
er,  and  in  short  to  all  the  intemperance  of  the  climate. 

VIII.  Ilow  long  does  a  good  Vine  Plant  last  ? 

A  good  vine  plant  lasts  50  or  fiO  years,  and  frerjuent- 
ly  longer,  according  to  the  care  which  has  been  taken 
of  it. 

A  vine  plant  is  deteriorated  generally  by  the  bad  ma¬ 
nagement  of  the  vine-dressers  witli  respect  to  the  shoots 
or  sli|)s  :  if  they  are  not  sunk  deep  enough  in  the  ground, 
the  vine  plant  !>ecomes  overwhelmed  with  roots,  wliich  at 
last  form  a  solid  cake,  and  absorb  all  tlie  juices  from  tlm 
ground  :  the  vine  being  thus  incapable  of  shooting,  the 
evil  ought  to  be  instantly  remedied. 

IX.  What  Kind  of  Grapes  are  best  adapted  for  White 

Wine  ? 

Black  and  white  grapes  are  planted  indiscriminately 
ill  the  same  vineyard  :  and  this  is  perhaps  wrong ;  for 
the  term  of  maturity  is  not  the  same  with  botli  kinds  of 
gj’ape.  The  reason  assigned  for  this  practice  is,  that 
wine  made  from  black  grapes  alone  would  be  too  vi¬ 
nous,  and  would  become  muddy  [snjet  d  tacher)  in  hot 
seasons ;  while  wine  made  from  white  grapes  would  be 
too  soft :  the  latter  kind  of  grapes  would  be  too  soft,  as 
containing  more  mucilage  {maqueax). 

X.  Is  the  Black  Grape  preferable  to  the  White? — 

State  the'  Cause  of  this  Siiperioriti/, 

There  is  not  much  variety  in  the  grapes  of  Champagne > 
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The  black  are  generally  preferred  to  the  white  grape?i 
for  several  reasons  :  In  the  first  place,  the  black  grapes 
resist  much  better  the  rains  and  frost  so  common  about 
vintage  time.  Secondly,  because  there  is  more  vinosity 
and  fineness  in  the  black  grape,  and  it  gives  more  of 
w  hat  is  called  body  to  the  wine  :  the  white  on  the  con¬ 
trary  is  too  mucilaginous,  renders  the  wine  soft,  and  ex¬ 
poses  it  to  become  yellow,  or  to  thicken. 

There  are  whole  cantons,  however,  such  as  Chouilly, 
Cramant,  Avise,  Bisseuil,  &c.  where  there  are  but  very 
few  black  grapes,  and  yet  their  wine  is  in  high  estima¬ 
tion. 

XI.  Which  of  the  Exposures  is  most  subject  to  the 
Hoarfrosts  of  Spring  ? 

Tlie  effects  of  frost  are  only  to  be  feared  at  sunrise  : 
the  eastern  exposures  are  consequently  most  apt  to  suf¬ 
fer,  although  it  has  been  ascertained  that  vine  plants 
freeze  in  every  exposure. 

Thus,  all  the  preservative  methods  hitherto  indicated, 
such  as  fumigations,  or  poles  armed  with  long  branches 
of  foliage  capable  of  l)eing  agitated  by  the  air,  are  mere 
reveries  of  the  imagination  :  they  have  licen  employed 
indeed  in  small  enclosures  ;  but  they  never  preserved  a 
single  cluster  of  grapes,  and  are  incapable  of  being  ap¬ 
plied  to  a  large  vineyard. 

XII.  At  what  Period  is  the  Vine  to  he  pruned  ? 

About  the  end  of  Febiiiary  or  beginning  of  March, 

the  most  essential  operation  must  be  performed,  namely, 
that  of  cutting  the  plant.  When  it  is  very  strong,  two 
branches  or  stumps  only  are  left. 

XIII.  Hoic  many  Eyes  are  left  in  the  Plant? 

Three  eyes  upon  each  branch  :  w  hen  tlie  vine  is  weak, 

one  branch  only  is  cut  off. 
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XrV.  At  icliat  Height  from  the  Ground  is  the  Plant 

pruned? 

When  the  plant  is  young  and  the  rind  is  not  marked 
with  old  prunings^  the  plant  is  cut  at  the  height  of  three 
or  four  inches  :  the  vine-dressers  cut  higher,  because  they 
frequently  cultivate  three  Ijjanches,  and  leave  four  eyes. 

XV.  To  what  Height  is  the  Vine  alloiced  to  rise  ? 

Not  higher  than  a  foot  and  a  half, — to  avoid  dilating 
the  sap  too  much. 

XA^l.  At  what  Season  does  the  first  Operation  in  the 

Vine -yards  commence  ? 

After  having  pruned  the  vine,  the  first  occupation  is 
that  of  hoeing  :  this  operation  consists  in  digging  up  the 
earth  around  the  plants,  S4»  as  to  uncover  their  roots  for  a 
moment,  and  detach  the  earth  from  them  which  may  have 
become  clotted  ;  the  hoe  being  always  inserted  into  the 
earth  about  a  foot  from  the  plant. 

At  the  end  of  March,«»r  beginning  of  Ap  ril,  when  the 
thaws  Inave  softened  the  ground,  the  hoeing  commences. 

XVII.  What  is  the  Period  of  Planting  by  Slips  or 

Cuttings. 

This  kind  of  [)tanting  is  performed  at  the  time  when 
the  vine  is  planted. 

XV III.  In  ichat  Jfanner  is  this  Find  of  Planting 

managed  ? 

In  pruning,  the  vine-dresser  reserves,  in  the  barest  and 
most  sterile  places,  certain  slips,  upon  which  he  leaves 
only  two  or  tiuee  stalks,  according  to  the  strength  of  the 
slip  :  the  hole  or  furrow. being  mjidc,  the  slip  is  gently  in¬ 
clined,  by  disengaging  the  roots,  and  by  means  of  a  pair 
of  tongs  the  st»ilks  are  held  while  placing  in  the  furrow, 
Von.  n. 
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at  from  four  to  six  indies  distance  from  each  other;  the 
slip  being  thus  fixed  at  the  deptli  of  a  foot  or  therealioutj^ 
a  hand-basketfull  of  manure  is  thrown  at  the  root  of  the 
slip ;  the  hole  is  then  filled  up  with  natural  earth  in  a 
loose  manner,  in  order  to  admit  of  the  two  or  three  stalks 
sending  out  their  shoots  without  being  bruised. 

# 

XIX.  How  many  Operations  are  there  to  be  performed 
between  the  Pruning  and  the  Vintage  Season  ? 

The  primings  being  over,  as  the  same  vines  are  not 
pruned  every  year,  and  even  in  those  which  have  been 
pruned  the  earth  has  not  been  thoroughly  stirred,  the 
vines  are  triinnied  at  the  beginning  of  Alay :  this  trimming 
is  called  lahnurage  au  bourgeon^  and  is  followed  by  the 
tyeing  up  of  the  vine  plants. 

XX.  Which  is  the  most  favourable  Mojnent  for  Tyeing 

and  Paring  the  Vine  F 

AVhile  the  vine  is  in  flower,  it  must  not  be  touched  :  it 
must  be  pared  when  the  flower  has  nearly  passed  away, 
and  at  the  height  indicated  in  Trt.  XV. :  it  must  after¬ 
wards  be  tied  in  such  a  w  ay  as  to  envelop  the  slip,  w  ith- 
out  injuring  the  circulation  of  the  air  or  the  growth  of  the 
suckers. 

Finally  ;  about  the  middle  of  August,  in  order  to  clear 
away  the  grass  from  the  roots  of  the  plant,  and  to  raise 
up  the  grapes  w  hich  may  have  fallen  to  the  ground,  a 
third  and  last  trimming  takes  place. 

The  following  is  the  routine  practised  in  the  vineyarils 
of  Champagne  : 

1.  ^riiey  are  cut  in  February  or  Alarch. 

S.  Hoed  in  Alarch. 

ii.  Pruned  in  April  and  Alay. 

4.  Tied  or  prop|)ed  up  in  April  and  Alay. 

First  trimming  for  the  shoots. 
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H.  Pare  and  tie  in  June. 

7.  Hecoiul  trimming  in  July. 

8.  Third  trimming  in  August. 

XXI.  How  is  it  ascertained  that  the  Grape  is  sufjiciently 
rijje^  in  order  to  commence  the  Labours  of  the  Vintage 

At  the  end  of  September,  or  later  if  the  season  has 
been  backward, — before  proceeding  to  the  labours  of  the 
vintage,  in  order  to  olitain  the  fruit  at  the  most  complete 
state  of  ripeness. 

The  stalk  of  the  grape  must  be  brown  and  woody  ; 

The  grape  pendent ; 

The  skin  or  pellicle  of  the  grape  tender,  and  not  brittle 
when  chewed  ; 

When  a  seed  can  be  easily  detached  from  the  juice  of 
the  grape  which  should  in  its  turn  present  a  vinous  and 
transparent  a|)|K‘arance,  without  having  any  green  in  it: 

Wlien  the  grape  stones  are  brown,  dry,  and  not  glu¬ 
tinous. 

OF  THE  VINTAGE. 

XXII.  What  Precautions  are  necessary  for  managing 

the  Grapes  so  as  not  to  injure  the  White  Wines P 

Many  precautions,  even  of  detail,  are  necessary  in 
making  white  wine. 

These  consist  in  carefully  picking  the  ripest  and 
soundest  grapes  from  all  withered  or  bruised  grapes; 
they  are  then  put  into  panniers,  and  covered  with  (Joths 
to  |)revent  the  eft*ects  of  the  sun’s  rays,  and  to  avoid  fer¬ 
mentation. 

Hie  panniers  thus  covered,  being  put  upon  the  backs  of 
horses,  are  conveyed  to  the  press ;  into  w  hich  they  are 
not  emptied,  however;  until  after  sun-set.  From  twenty 
t«)  forty  panniers  full  are  put  under  the  press  at  a  time  : 


\' 
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the  contents  of  two  panniers  produce  half  a  piece  of  wine : 
forty  panniers  yield  nine  or  ten  pieces  of  white  wine, 
and  each  piece  contains  two  hundred  bottles. 

fTo  he  continued, J 


No.  2. 


XXI.  Account  of  a  Descent  into  the  Crater  of  JSIount 
Vesuri  us  by  eis^ht  Krenchnien  on  the  JVight  between 
the  iSth  and  i\)th  of  July  1801.*. 

TO  ascend  to  the  summit  of  mount  Vesuvius,  which  is 
elevated  3600  feet  above  the  level  of  the  sea,  is  an  enter¬ 
prise  of  s;reat  difficulty,  as  it  is  necessary  for  nearly  half 
the  height  to  climb  an  exceedingly  steep  declivity  up  to 
the  knees  in  ashes.  Some  philosophical  men  of  eminence, 
however,  as  Spallanzani,  Dolomieu,  Dr.  Moore,  &c.  have 
overcome  all  these  difficulties.  Sir  William  Hamilton, 
who  caused  a  great  many  views  of  V esu  vius  to  be  designed 
during  his  long  residence  at  Naples,  ascended  to  the 
summit  of  it  sixty-two  times  ;  but  no  one,  at  least  since 
the  eruption  in  1799,  ever  ventured  to  descend  into  the 
crater  of  this  volcano,  not  even  Sir  William  Hamilton, 
who  considered  it  under  so  many  points  of  view,  and 
who  visited  it  so  many  times.  It  was  reserved  for  eight 
Frenchmen  to  hazard  this  dangerous  enterprise,  and  to 
succeed  in  it  completely,  notwithstanding  the  timidity  of 
their  guides,  the  impossibility  which  the  Neapolitans 
attached  to  it,  and  the  instances  they  mentioned  of  rash 
travellers  who  had  lost  their  lives  in  the  attempt,  and  ])cen 
swallowed  up  by  the  volcano. 

To  be  able  to  appreciate  the  danger  of  this  enterprise, 
it  w  ill  be  necessary  to  have  a  correct  idea  of  the  form 
and  position  of  Vesuvius,  and  of  the  matters  which  it 

•  TUloch,  vol.  ii.  p.  134. 
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into  the  Crater  of  Mount  Vesuvius. 

throws  up.  This  volcano  has  tlie  form  of  a  truncated 
roue,  and  a  part  of  its  base,  which  is  altogether  three 
leagues  in  circumference,  is  washed  by  the  Mediterra¬ 
nean;  its  moutli,  or  upper  base,  which  is  a  little  inclined  to 
the  axis,  is  5722  feet  in  circumference.  The  earth  from  the 
base  to  half  the  height  consists  of  vegetable  mould  mixed 
with  lava  and  stones  which  have  not  been  attacked  by  the 
fire,  tufas,  pumice,  and  calcareous  stones,  different  in  their 
nature  and  colour  according  to  the  different  degrees  of 
impression  whicli  have  been  made  on  them  l)y  the  fire. 

^riie  half  of  the  lieight  next  the  summit  is  composed 
chiefly  of  pure  ashes,  but  coarser  than  our  common  ashes. 
Till  the  present  time,  there  have  been  twenty-four  erup¬ 
tions  recorded  in  history.  The  first  took  place  in  the 
year  79  after  the  Christian  era:  by  these  eruptions  volca- 
nic  matters  have  been  successively  accumulated,  but  by 
that  of  1799  the  situation  of  the  crater  and  of  the  aperture 
was  entirely  changed.  The  focus  or  crater  is  now  sunk 
200  feet  below  the  upper  edges  of  the  mouth  of  the  vol¬ 
cano. 

'^ro  arrive  at  the  crater,  and  to  observe  the  numerous 
spiracles,  long  crevices,  and  fires  which  issue  from  them 
in  several  places,  and  also  the  variegated  and  still  smok¬ 
ing  matters  of  which  the  crater  is  composed,  it  was  neces¬ 
sary  to  pass  over  this  space  of  200  feet. 

The  inner  sides  of  the  volcano  are  nearly  perpendicu¬ 
lar,  or  exceedingly  steep,  and  composed  of  ashes,  lava, 
and  large  calcareous  stones;  but  these  lava  and  stones, 
as  they  form  no  connection  with  the  ashes,  cannot  serve 
as  any  ])oint  of  support;  and  when  any  one  is  so  impru¬ 
dent  as  to  adhere  to  this  kind  of  rock,  the  least  motion, 
the  least  displacement  of  any  part,  makes  the  whole 
crumble  to  pieces.  Besides,  from  the  summit  of  Vesu¬ 
vius  to  the  crater,  the  declivity,  being  exceedingly  rapid, 
cannot  be  traversed  but  on  all  fours,  and  suffering  your- 
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self  to  ^^licle  doM^n  amidst  a  torrent  of  ashes  and  lava.  But 
the  most  dangerous  obstacles  are  those  awful  excavations, 
which  cannot  he  passed  over  without  great  trouble  and 
difficulty. 

Disregarding  the  terror  with  w  hich  the  Neapolitans 
endeavoured  to  inspire  us,  after  having  received  their 
adieus,  as  if  our  sejiaration  had  been  likely  to  he  eternal, 
we  set  out  in  a  carriage,  at  half  after  eleven  at  night,  on 
the  i8th  of  Julv,  from  the  hotel  of  the  French  amhassa- 
dor,  fo!irteen  in  number,  furnished  with  ropes  and  other 
articles  w  hich  we  supjiosed  might  he  necessary,  and  all 
in  a  state  of  the  highest  spirits,  wiiich  never  forsook  us, 
even  at  times  of  the  most  imminent  danger.  We  arrived 
about  midnight  at  the  foot  of  A^csuvius:  and,  having  fpiit- 
ted  our  carriage,  mounted  well  experienced  mules,  and 
proceeding  one  after  the  other,  with  adjutant  Dampierrc 
at  our  head,  amidst  the  thick  darkness  of  night,  reached 
half  w  ay  to  the  steep  summit  of  the  mountain.  We  had 
a  numerous  body  of  guides,  and  their  lighted  torches  gave 
to  our  expedition  a  mysterious  and  solemn  air,  w  hich 
formed  a  striking  contrast  with  the  mirth  and  gaiety  of 
the  company. 

When  we  had  ascended  about  half  way,  we  were 
obliged  to  alight,  and  to  clamlier  up  the  steepest  and  most 
diflRcult  part  of  Vesuvius,  w  ading  through  the  ashes  up 
to  the  knees,  till,  exhausted  with  fatigue,  and  covered 
with  sw^eat,  we  i  cached  the  summit  at  half  past  tw  o  in  the 
morning. 

The  first  thing  that  struck  us  as  soon  as  the  morning 
began  to  dawn,  was  a  most  magnificent  spectacle — a  su¬ 
perb  view  of  the  city  and  port  of  Naples,  the  beautiful 
hills  which  surround  them,  and  the  vast  extent  of  the  sea 
by  which  they  are  washed.  After  w  alking  round  part 
of  the  aperture  of  the  volcano,  that  we  might  choose  the 
most  commodious  place  for  descending,  adjutant  Dam- 
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pierre  and  C.  Wickar  first  descended,  without  any  acci¬ 
dent,  at  the  determined  point.  When  they  had  got  about 
a  third  of  the  way  they  w  ere  suddenly  stopped  by  an  ex¬ 
cavation  of  fifty  feet,  which  it  was  necessary  to  pass.  As 
they  found  that  it  was  impossible  to  obtain  any  fixed  point 
of  support  on  ashes  so  moveable;  and  being  convinced  that 
the  friction  of  ropes  would  have  soon  destroyed  both  tlie 
point  of  support  and  tlie  neighbouring  masses  to  a  great 
distance,  they  resolved  to  return.  Besides,  while  delibe¬ 
rating  on  the  means  of  descending,  some  stones  rolling 
down  from  the  summit  occasioned  a  general  agitation 
wherever  they  passed :  adjutant  Dam  pierre  found  the 
ground  on  which  he  stood  shake  beneath  his  feet;  and  he 
had  scarcely  quitted  it,  calling  out  to  C.  Wickar  to  fol¬ 
low  him,  when  it  disappeared.  Soon  after,  indeed,  the 
whole  space  where  they  had  stood,  and  all  the  neighbour¬ 
ing  small  eminences,  crumbled  dow  n  successively  in  the 
course  of  half  an  hour,  and  were  precipitated  to  the  bot¬ 
tom  of  the  crater  w  ith  an  awful  noise. 

Before  w  e  renounced  our  enterprise  to  return  to  Na¬ 
ples,  dejected  on  account  of  not  having  succeeded,  we 
once  more  walked  round  the  mouth  of  the  crater,  and  at 
last  discovered  a  long  declivity,  pretty  smooth  though 
very  steep,  w  hich  conducted  to  the  focus.  Without  ex¬ 
amining  the  precipices  w  hich  it  might  be  necessary  to 
pass  before  it  could  be  reached,  C.  Debeer,  the  ambassa¬ 
dor's  secretary,  accompanied  by  a  lazzaroni,  set  out  first 
to  attempt  the  passage.  When  they  had  got  half  w  ay, 
amidst  a  torrent  of  ashes,  which  the  impression  of  their 
feet  made  to  roll  dow  n  along  w  ith  them,  they  found  means 
to  fix  themselves  on  the  edge  of  a  precipice  tw  elve  feet  in 
height,  w  hich  it  w  as  necessary  to  pass  before  they  could 
reach  the  lower  declivity.  •  The  lazzaroni,  frightened, 
refused  to  proceed ;  but,  being  promised  a  double  ducat, 
avarice  got  the  lietter  of  his  timidity:  he  speedily  made 
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the  sign  of  the  cross  over  his  whole  body,  and,  haying  in¬ 
voked  tlie  Madonna,  and  St.  Anthony  of  Padua,  threw 
himself  along  w  ith  C.  Deheer  to  the  bottom  of  tlie  first 
precipice :  soon  after  they  arrived  at  another,  but  being  of 
less  height  it  was  passed  w  ith  more  ease.  At  length, 
amidst  a  continual  torrent  of  falling  lava,  ashes,  and 
stones,  they  arrived  at  the  bottom  of  the  crater,  and  stretch¬ 
ed  out  their  arms  to  us,  sending  fortli  shouts  of  joy,  w  hich 
we  returned  with  the  utmost  satisfaction  and  enthusiasm. 

C.  Hondouart,  engineer,  immediately  followed  C.  De- 
beer:  and  after  encountering  the  same  difficulties,  and 
passing  dangerous  precipices,  joined  him  at  the  bottom 
of  the  crater.  Being  there  both  convinced  of  the  iilmost 
insurmountable  difficulty  of  ascending,  they  threw  them¬ 
selves  into  each  otlier’s  arms,  like  two  friends  reduced  to 
the  necessity  of  terminating  their  lives  together  in  a  desert 
island  without  any  hopes  of  escaping  from  it. 

They  then  began,  but  w  ith  cautious  steps,  to  w  alk  round 
this  immense  furnace,  which  still  smokes  in  several  places. 
The  intrepid  Wickar,  w  ho  was  very  desirous  to  partici¬ 
pate  in  their  fate,  called  out  to  them  to  send  some  one  to 
assist  him  in  passing  the  two  cliff's;  but  seeing  no  one 
coming,  and  growing  impatient,  he  rushed  forward,  and 
rolled  do>yn  towards  them  amidst  a  torrent  of  stones, 
ashes,  and  volcanic  matters.  Adjutant  Damjiierre,  C. 
Bagneris,  physician  to  the  army,  Fressinet  and  Andras 
French  travellers,  and  Moulin  inspector  of  posts,  soon 
follow  ed,  and  arrived  at  the  crater  after  having  incurred 
the  same  dangers. 

Wickar  immediately  sat  down  on  a  heap  of  scoria*, 
and,  w  ith  that  superiority  of  talents  for  which  he  is  dis¬ 
tinguished,  sketched  out  in  profile,  with  a  perfect  re¬ 
semblance,  the  portraits  of  the  eight  Frenchmen  wdio  had 
descended.  Each  then  formed  a  small  collection  of  the 
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different  volcanic  matters  which  appeared  to  be  new  or 
curious,  ami  endeavoured  to  make  a  few  observations. 

Had  we  been  allowed  to  depend  on  success,  had  we 
not  been  retarded  in  our  preparations  by  our  timid  guides, 
and  if  some  of  us,  having  only  just  arrived  at  Naples, 
liad  not  been  straitened  in  point  of  time,  our  descent  would 
certainly  have  been  much  more  useful,  and  the  results 
more  satisfactory.  However,  though  ill  furnished  with 
means,  the  following  are  the  observations  we  w’ere  ena¬ 
bled  to  make: 

Reaumur  s  thermometer,  the  only  instrument  we  pos¬ 
sessed,  stood  at  12  degrees,  on  the  summit  of  Vesuvius: 
the  air  was  cold,  and  somewhat  moist :  in  the  crater  the 
fjuicksilver  rose  to  iB  degrees,  and  we  experienced  the 
mildest  temperature. 

The  surface  of  this  place,  which,  when  seen  by  the 
naked  eye,  looking  down  from  above,  appeared  entire¬ 
ly  smooth,  exhibited,  w  hen  w^c  w  ere  at  the  bottom,  no¬ 
thing  but  a  vast  extent  of  asperities.  We  Avere  constant¬ 
ly  obliged  to  pass  over  lava  exceedingly  porous,  in  gc- 
neral  pretty  hard,  but  w  hich  in  some  places,  and  particu¬ 
larly  those  w  here  we  entered,  Avas  still  soft,  and  yielded 
under  our  feet,  l^he  spectacle  Avhich  struck  us  most  Avas 
the  numerous  spiracles,  Avhich,  either  at  the  bottom  of  the 
crater  or  the  interior  sides  of  the  mountain,  suffer  the  A  a- 
pours  to  escape.  When  Ave  arrived  at  the  crater,  Ave 
Avere  desirous  to  ascertain  Avhetlier  these  vapours  Avere 
of  a  noxious  (juality:  avc  Avalked  through  them,  and  in¬ 
spired  them  several  times,  but  felt  no  inconvenience  from 
them.  The  thermometer  placed  in  one  of  these  spira¬ 
cles  indicated  degrees,  in  another  it  rose  only  to  23. 
In  all  these  ex[ieriments  our  instrument  Avas  coA^ered 
Avith  a  humid  matter,  Avhicli  Avas  soon  dissipated  in  the 
open  air  Avithont  leaving, any  traces. 

Voi..  n.  c’ 
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In  traversing  the  surface  of  the  crater,  we  perceived  a 
focus  half  covered  by  a  large  mass  of  pumice  stone,  and 
which,  from  its  whole  circumference,  emitted  a  strong 
heat.  The  thermometer  placed  at  first  at  the  entrance 
of  it,  and  then  immersed  to  as  gi’eat  a  depth  as  the  na¬ 
ture  of  the  ground  and  the  heat  would  admit,  never  rose 
higher  than  22  degrees.  This  singularity  surprised  us, 
but  we  were  not  able  to  explain  it. 

The  volcanic  productions  w  hich  we  observed  in  the 
whole  crater  w  ere  lava,  exceedingly  porous,  and*  w  hich 
the  fire  in  certain  places  had  reduced  to  scorije.  It  was 
of  a  dark  brow  n  colour,  and  sometimes  reddish,  hut  it  is 
rare  to  find  any  white.  The  substances  nearest  the  spi¬ 
racles  are  all  covered  or  impregnated  w  ith  sulphur.  This 
mineral  is  found  very  often  in  a  state  of  oxygenation.  It 
is  sometimes  white,  and  sometimes  of  a  yellow  ish  colour, 
and  the  sharp  and  pungent  impression  it  leaves  on  the 
tongue  sufficiently  indicates  the  state  in  which  it  is.  The 
hurtling  focus,  of  w  hich  we  have  spoken,  produces  the 
same  results.  Some  basaltic  lava  is  also  found,  hut  in 
small  quantity;  one  specimen  only,  of  a  considerable 
weight  and  beautiful  polish,  attracted  our  attention. 

On  the  north  side  of  the  crater  there  are  tw  o  large  fis¬ 
sures,  one  of  w  hich  is  20  feet  in  depth,  and  the  other 
about  15.  They  are  sha])ed  like  an  inverted  cone.  The 
matter  w  ith  w  hich  they  are  covered  is  entirely  similar  to 
that  on  the  rest  of  the  surface.  They  emit  neither  smoke 
nor  heat;  yet  some  sulphurous  productions  plainly  show 
tliat  the  fire  in  these  places  has  not  long  been  extinct. 

When  w  e  had  finished  tlicse  few  observations,  it  w  as 
necessjiry  that  w  e  should  think  of  returning.  The  de¬ 
scent  is  far  kss  laborious  than  the  ascent;  for  it  is  diffi^ 


cult  to  climb  eminences  where  the  points  of  support  are- 
so  moveable,  llesides,  peojde  cannot  ascend  but  one  at 


a  time  in  succession,  after  long  intervals,  for  feaj*  of  bury- 
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4ng  iiiuler  a  torrent  of  volcanic  matters  those  who  folloWj, 
as  the  foot,  when  moved,  displaces  the  ashes,  &c.  to  the 
distance  of  thirty  feet  round. 

When  we  arrived  at  the  two  precipices,  we  were 
obliged  to  ascend  by  mounting  on  the  shoulders  of  a  man 
placed  at  the  bottom,  and  laying  hold  of  a  stick  held  by 
another  at  the  top,  and  to  rest  our  feet  no  where  blit  in  a 
very  gentle  manner.  At  length,  by  prudence  and  cau¬ 
tion,  we  reached  the  summit  of  Vesuvius  without  any  ac¬ 
cident,  but  exliausted  with  fatigue,  and  so  covered  with 
ashes  and  smoke,  as  to  be  scarcely  distinguishable.  Our 
six  companions,  who  had  not  descended  into  the  crater, 
were  overjoyed  when  tliey  saw  us  again,  and  supplied 
us  with  some  refreshments,  of  which  we  had  great  need. 

When  one  grand  difficulty  is  surmounted,  inferior  ones 
are  overlooked,  as  of  little  importance.  In  less  tliah 
twenty-five  minutes  we  again  descended,  having  confirm¬ 
ed,  after  examining  various  stones,  this  observation,  that 
Vesuvius  is  the  only  known  volcano  which  throws  up 
from  its  bowels  primordial  substances,  without  being  al¬ 
tered  by  the  fire,  and  such  as  are  found  at  present  in  banks 
and  veins. 

At  half  after  eight  in  the  morning  we  arrived  at  Porti- 
ci,  the  inhabitants  of  which  were  much  surprised  to  sec 
us  return  all  safe.  Their  delicious  fruits,  and  their  ex¬ 
cellent  wine  called  lacrijma  Christ} ^  soon  made  us  forget 
our  fatigue,  and  we  then  proceeded  to  Naples,  which  we 
reached  in  safety. 

The  result  of  this  excursion,  which  was  only  an  expe¬ 
riment,  can  be  of  no  further  use  than  to  show  the  possi- 
liility  of  reaching  the  crater,  and  to  open  the  way  to  it  to 
philosophers,  naturalists,  and  chemists,  who,  by  explor¬ 
ing  this  immense  furnace  of  nature  at  their  leisure,  will 
find  a  variety  of  matters  wliich  will  aflbrd  an  ample  field 
for  the  application  of  their  chemical  knowledge,  and  may 
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enable  them  to  make  discoveries  interesting  to  tlic  arts  and 
the  sciences. 

The  names  of  tlic  eight  Frenchmen,  in  the  order  in 
which  tliey  descend ed^  arc  as  follow  :  Deheer,  secretary 
to  the  ambassador  Alqnier;  Houdouart,  chief  engineer  of 
bridges  and  causeways  attached  to  tlie  army  of  Italy; 
Wickar,  painter ;  Uampierre,  adjutant-commandant ;  Bag- 
neris,  physician  to  the  army  of  observation;  Fressinet 
and  Andras,  French  travellers;  and  Moulin,  inspector  of 
posts. 


NO.  3. 

Description  of  the  Voice  Siphon  of  the  late  Jlr.  Ami  An- 
c;am>,  Jncentor  of  the  lAimjJS  with  a  Double  Current 
of  Air."'^ 


(W  ith  an  enjraving.j 


THIS  improvement,  though  simple,  is  ingenious,  and 
particularly  adapted  to  large  si|)hons,  that  recjuire  to  lie 
removed  from  one  vessel  to  another.  A  valve,  as  K,  or 
II,  pi.  1.  fig.  is  applied  to  the'  foot  of  the  shorter  or  as¬ 
cending  leg  of  a  siphon  AB,  BC,  atthe  other  foot  of  which 
a  stop  jock  F  is  placed.  The  cock  being  open,  and  the 
foot  K  immersed  in  any  liquid  in  a  vessel  IK,  by  moving 
the  leg  K  perpendicularly  downw  ard  and  upw  ard,  the  li¬ 
quid  w  ill  gradually  ascend  through  the  valve  F,  till  it 
runs  out  at  the  point  Jj,  The  pressure  of  the  air  on  the 
surface  1  w  ill  then  he  sufficient,  to  force  the  liquid  through 
the  valve  E,  as  long  as  this  remains  beneath  it;  and  thus 


*  Nicholson,  vol.  xviil,  p.  61.  From  Soniiini’s  nibliolhcque  Ph} sico*ccono- 
jnique,  Nov.  1806,  p.  HT. 
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it  'will  continue  to  act  as  a  common  siplion,  and  the  ves¬ 
sel  will  be  emptied,  unless  supplied  from  some  reservoir, 
as  N. 

As  soon  as  the  siphon  is  filled,  and  begins  to  discharge 
the  Tupiid  at  L ;  or  at  any  period  while  it  continues  full ; 
if  the  cock  F  he  turned  so  as  to  stop  it,  it  may  be  very 
safely  and  convenientlv  removed  to  anv  other  vessel:  as 

t.  t/ 

the  cock  will  prevent  the  licpiid  from  running  out  at  one 
end,  and  the  valve  at  the  other:  find  the  moment  the  ex¬ 
tremity  E  is  immersed  in  the  liquid  in  another  vessel,  and 
the  stop  cock  F  turned,  it  will  act  again  as  before. 

'Pile  siphon  may  be  filled  in  this  way  in  a  clear  liquid, 
and  then  removed  into  a  vessel  of  the  same  kind  of  liquid, 
that  has  a  sediment  at  bottom,  which  would  be  disturbed 
by  moving  it  up  and  down.  This  however  may  not  al¬ 
ways  be  convenient:  Air.  Argand  therefore  makes  an 
aperture  w  ith  a  short  perpendicular  tube  O  in  the  hori¬ 
zontal  branch  BB,  through  w  hich,  by  means  of  a  funnel, 
1),  the  siphon  may  be  filled,  while  the  cock  F  is  shut:  so 
that  it  may  be  inserted  into  the  liquid,  and  made  to  act 
w  itliout  disturbing  it.  When  the  siphon  is  thus  filled,  or 
w  hen  the  funnel  1)  is  not  required,  the  aperture  at  O  is 
close<l  by  the  stopple  G. 

For  the  convenience  of  carrying  the  syphon,  as  w  ell  as 
for  packing  it  up,  or  cleaning  it,  the  horizontal  and  per¬ 
pendicular  branches  are  made  to  take  asunder  at  the  joints 
AIM.  The  nozzle  L  is  likewise  made  to  take  oft*,  as  it 
is  frequently  more  convenient  ftu*  the  ftuid  to  be  drawn 
oft*  per|)endicularly. 
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No.  4. 

Observations  on  the  Various  Uses  to  which  the  Siinjtower 
may  be  applied.  By  the  Bditou. 

THE  advantageous  eniployiiieiit  of  tliis  plant  does  not 
appear  to  liave  been  suiliciently  appreciated.  The  ob¬ 
ject  of  this  essay  is  to  attract  the  attention  of  those  who 
may  have  it  in  tlieir  power  to  pursue  the  enquiry  to  its 
full  elucidation ;  and  it  is  expected,  tliat  this  may  be  rea¬ 
dily  accomplished  by  persons  residing  in  the  country, 
witli  little  expense  or  troufile  to  themselve.s,  and  with  real 
benefit  to  Uie  community,  if  their  experiments  shall  satis- 
•  factorily  demonstrate  the  presumed  merits  of  this  very 
common  and  luxuriant  product  of  the  vegetal)le  kingdom. 

In  a  letter,  published  in  the  first  volume  of  the  Ameri¬ 
can  Philosojdiical  Transactions,  from  Dr.  Otto  of  Jleth- 
lehem  to  Dr.  Dond,  wc.  have  an  account  of  the  oil  pro¬ 
duced  from  the  seeds  of  the  common  large  sunflower,^’ 
by  methods  very  similar  to  the  extraction  of  linseed  oil; 
one  bushel  of  the  seeds  yielded  about  three  quarts  of  oil ; 
and  he  states  that  it  was  frc(|uently  used  on  sallad,  for 
which  it  answered  very  well.  The  committee,  to  whom 
the  specimen  sent  was  referred,  report  it  to  be  thin,  clear, 
and  agreeable  to  the  taste,  and  are  of  opinion,  that  it 
^•  will  supply  the  place  of  olive  oil  for  the  above,  and 
many  other  purposes ;  and  may,  therefore,  be  looked 
upon  as  a  valuable  discovery  to  America. 

Immeiliately  following  this  communication,  is  an  essay 
by  Dr.  J.  Morgan,  ^^on  the  expressing  of  oil  from  sun¬ 
flower  seed,’^  in  which  we  are  informed,  that  it  is  found 
from  experiments,  that  a  bushel  of  the  seeds  will  yield, 
on  expression,  near  a  gallon  of  mild  oil.  And  he  gives 
the  account,  from  a  correspondent  at  Lancaster,  of  cer¬ 
tain  results  upon  tliis  stdqect,  from  which  we  learn,  thal 
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one  hunclreil  plants,  set  about  three  feet  distant  from  each 
other,  &c.  will  produce  one  bushel  of  seed,  without  any 
other  trouble  than  that  of  puttins;  the  seeds  into  the  gi*ound, 
from  which  he  thinks  one  gallon  of  oil  may  be  made.^’ 

By  an  estimate  made,  it  appears,  that  one  acre  of  land 
will  yield  to  the  planter  between  forty  and  fifty  bushels 
of  seed,  which  will  produce  as  many  gallons  of  oil.’’  The 
remainder  of  the  essay  is  taken  up  witli  many  valuable 
observations  on  the  mode  of  expression,  and  on  other 
points  connected  w  ith  the  subject,  w  hich  are  unnecessary 
to  be  here  transcribed,  since  the  whole  of  the  original 
communication  w  ill  be  advantageously  read,  by  any  one 
w^ho  finds  an  interest  in  the  present  essay. 

Mr.  John  Hauuders,  of  Gloucestershire,  (England)  has 
called  the  attention  of  the  public,  in  Dickson’s  Agricul¬ 
tural  Magazine,  No.  6,  to  ^^the  use  of  the  seed  of  the 
great  sunflower,.{Heliantbus  annuus)  as  a  food  for  sw  ine, 
rabbits,  poultry,  &c.”  in  w  hich  communication  he  rec¬ 
kons  that  an  acre  w  ill  produce  from  fifty  to  sixty  sacks, 
(weight  of  sack  not  mentioned,)  the  profit  of  which,  at 
the  low  rate  of  two  shillings  and  sixpence  per  sack,  is 
estimated  at  four  pounds  sterling  per  acre.  He  remarks 
likew  ise  that  the  steins  partake  so  much  of  the  nature  of 
w  ood,  that,  w  hen  perfectly  dry,  they  may  be  burnt  as 
fuel,  au  acre  alfording  from  three  to  nine  waggon  loads. 
He  suggests  also  their  use  by  wattling  and  other  modes, 
to  enclose  sheep,  and  to  guard  them  from  the  inclemen¬ 
cies  of  the  w  eather ;  and  that,  w  here  there  are  dry  w  alls, 
w  ith  the  aid  of  rafters  and  hurdles,  they  might  be  con¬ 
verted  into  an  excellent  covering  for  temporary  sheds  in 
the  fields,  and  about  the  homesteads,  for  pigs  and  other 
animals.  .  He  recommends  the  leaves  as  an  excellent 
green  food  for  rabbits,  or  as  serving  for  litter  w  hen  dried, 
'riie  plants,  too,  he  affirms, -w  ill  remain  a  long  time  af¬ 
ter  they  are  ripe,  w  itiiout  shedding  their  seeds,  through 
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neglect  of  gathering,  ^  and  are  not  liable  to  be  injured  by 
rains,  or  destroyed  by  the  Jittacks  of  birds.  He  mentions 
the  cultivation  of  the  plant  in  France  for  the  sole  pur¬ 
pose  of  extracting  an  oil ;  and  be  recommends  sowing 
the  seeds  very  early  in  tlie  spring,  if  not  in  December,  as 
the  early  sown  plants  always  arrive  at  the  greatest  height, 
and  produce  tlie  largest  cpiantity  of  seeds.  The  whole 
paper  is  worthy  of  perusal. 

The  mode  of  culture  is  given  in  the  same  magazine. 
No.  7^  by  Amicus,’’  from  Dr.  Willick,  and  Mawe 
and  Abercrombie’s  (Tardener’s  -  Calendar.  This  per¬ 
son  states  the  use  of  the  oil  in  printing ;  and  of  the 
cake^  after  expression  of  the  oil,  in  feeding  a  pair  of  small 
oxen,  who  eat  it  greedily,  and  throve  well  upon  two 
pounds  a  day.  He  further  states  the  oil  to  be  as  fine 
transparent  sweet  oil  as  ever  was  produced  from  almonds: 
and  that  eighty  pounds  weight  of  clean  seed  produced 
eight  quarts  of  oil,  part  of  which  he  used  in  lamps,  and 
found  it  burn  with  great  pureness  and  brilliancy. 

In  No.  9  of  the  above  mentioned  magazine,  a  writer 
conceives,  that  it  may  be  successfully  cultivated  for  the 
purpose  of  supplying  clothiers  with  oil,  instead  of  using 
the  Florence  oil  imported  from  the  Levant,  and  which  is 
sold  to  them  when  it  becomes  rancid,  for  the  purpose  of 
softening  their  wool,  w  hen  preparing  for  the  loom. 

We  have  another  w  riter  on  the  subject  in  the  27th  No. 
a  Mr.  John  Wright,  w  ho  estimates  the  crop  produced  by 
him  at  not  less  than  twenty  quarters  of  seed  to  the  acre; 
though  he  considers  it  a  tedious  crop  to  harvest,  from  its 
ripening  at  so  many  difl'erent  periods :  he  nevertheless  ap¬ 
pears  to  think  w  ell  of  it  upon  the  w  hole. 

I  have  thus  collected  a  mass  of  facts,  w  hich  altogether, 

I  think,  render  this  plant  w  orthy  the  attention  of  the  far¬ 
mer,  and  aflbrd  adequate  encouragement  to  a  fair  trial  of 
ils  real  importance,  in  aflbrding  a  most  important  article 
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io  the  painter,  printer,  clotliier,  and  in  domestic  economy, 
both  as  a  fuel  and  for  diet.  I  come  now  to  what,  I  trust, 
may  prove  of  far  more  value  in  a  national  point  of  view : 
1  mean  the  ^reat  strength  and  staple  of  the  woody  fibre 
of  the  stalk  of  the  sunflower,  a  part  not  heretofore  applied 
to  any  use,  except  as  above  proposed  by  Mr.  Saunders. 

When  we  consider  the  immense  importance  of  the  ar¬ 
ticle  hemp  to  our  maritime  concerns,  (other  objects  of  its 
application  out  of  tlie  question,)  and  recollect  what  sums 
are  annually  expended  in  Russia  in  the  purchase  of  this 
raw  material;  when  we  reflect,  too,  on  tiie  comparatively 
small  proportion  of  our  wants  supplied  amongst  ourselves, 
partly  arising  from  tlie  trouble  and  uncertainty  of  the 
crop,  and  more,  perhaps,  from  other  articles  of  husbandry 
being  more  productive ;  w  e  must  admit,  that  if  a  fair  and 
adequate  experiment  shall  prove,  that  a  plant,  attended 
with  little  trouble  in  cultivation,  and  almost  certain  in  its 
produce,  is  capable  of  affording  a  substitute  for  hemp,  of 
equal  or  even  superior  strength  for  manufacturing  ropes, 
cables,  &c.  of  such  infinite  importance  to  the  commerce, 
&c.  of  the  United  States; — I  say,  if  this  is  demonstrated 
by  fair  experiment,  who  will  doubt  its  becoming  an  arti¬ 
cle  of  the  first  attention  in  agricultural  pursuits?  Tlie 
chief  object  of  this  essay  is  to  call  upon  our  farmers  and 
others,  especially  those  who  are  accustomed  to  raise 
hemp,  to  give  this  a  fair  and  candid  examination.  In 
towns,  we  have  not  adequate  advantages  to  pursue  this 
enquiry;  but  it  is  now  several  years  since  I  accidentally 
found  a  sunflower  standing  in  my  garden,  of  w  hich  little 
remained  but  the  w  oody  fibre,  (the  rain,  &c.  having  gra¬ 
dually  rotted  off  the  epidermis,  &c.)  which  resisted  so 
much  my  attempts  to  break  it,  that  I  w  as  forcibly  struck 
with  the  probable  advantages  to  be  derived  from  its  use. 
Since  that  time  I  have  repeatedly  mentioned  the  fact^ 
and  have  endeavoured  to  induce  others  to  pursue  the  en, 

VoL.  II.  o 
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quiry,  but,  I  believe,  without  effect.  My  attention  has 
been  again  called  to  this  subject,  by  lately  stripping  oft*  a 
small  and  single  fibre  from  a  plant,  and  twisting  it  once 
or  twice  into  a  small  twine,  which  I  could  not  with  all 
my  force  break,  otherwise  than  by  repeatedly  bending,  so 
as  gradually  to  destroy  the  cohesion  of  the  parts ;  even 
the  single  fibre  would,  I  believe,  have  supported  a  weight 
of  some  pounds.  Under  the  impression  I  have,  I  con¬ 
sider  the  medium  of  the  Emporium  the  best,  by  which 
I  might  hope  to  have  a  full  and  fair  experiment  made 
upon  a  point  so  truly  important,  and  1  have  only  to  re¬ 
quest  the  favour  of  any  one  who  pursues  it,  to  let  me 
know  the  result,  that  I  may  communicate  it  to  the  public. 

Before  I  conclude,  I  shall  only  add,  that  the  pith  of 
this  plant,  which  is  very  considerable,  is,  without  excep¬ 
tion,  one  of  the  most  combustible  materials  I  know.  A 
piece  of  seven  or  eight  inches  in  length,  from  one  of  the 
branches,  perfectly  dry,  catches  fire  like  tinder,  and 
burns  down  in  less  than  a  minute.  Whether  experiment 
may  show  it  to  be  useful  as  a  match,  in  blasting  rocks, 
instead  of  the  present  kind  employed,  1  know  not;  proba- 
by  we  may  find  it  useful  in  this,  as  well  as  in  other 
pursuits. 

John  Redman  Coxe. 

Philadelphia^  October  181£. 

NO.  5. 

Description  of  a  JS^ew  Machine  for  Raising  Water  to 

any  height.  By  I.  B. 

(With  an  engraving.) 

Baltimore^  August  25,  1812. 

— ^If  you  think  the  machine,  of  which  I  send  you  the 

description  and  sketch,  deserving  any  merit  on  account  of 
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its  simplicity,  you  are  welcome  to  make  it  public  by  means 
of  the  Emporium.  Though  both  the  principles  of  it  are 
old  enough,  yet  I  never  have  seen  them  combined  before. 

I.  B. 

Dr.  Coxe. 


AB  (plate  1.  fig.  1.)  is  a  box  made  of  thin  planks, 
whicli,  together  with  its  two  tubular  , arms  BC  and  BD,  is 
moveable  about  the  centres  G  and  II.  At  the  extremity  of 
each  arm  is  a  hole,  as  E,  of  such  a  size  that  the  quantity  of 
water  discharged  by  both,  shall  be  less  than  that  w  hich  falls 
througli  MN :  the  tube  AB  will  therefore  be  constantly  full. 
H  is  the  axis  of  the  whole,  fastened  to  the  interior  of  AB. 
At  I  is  a  jwrpetuul  joints  w  ith  the  upper  axis  of  w  hich  is 
connected  the  cylinder  8T,  w  ith  a  tube  coiled  round  it,  so 
as  to  form  a  screw  of  Archimedes.  The  cylinder  is  pre¬ 
vented  from  slipping  dow  nwards  by  a  shoulder  on  its 
axis  at  «,  and  is  moveable  on  the  centres  a  and  b. 

The  action  of  the  machine,  wiiich  is  easily  understood, 
is  as  follows:  Tlie  water  flows  through  RP,  which  is 
connected  w  ith  the  stream  by  means  6f  a  pipe,  into  the 
box  X  until  it  fills  it  as  high  as  K.  It  then  continues 
its  course  through  the  tube  KLMN,  and  falls  into  the 
box  AB.  As  the  holes  E  and  F  discharge  less  than 
the  quantity  of  water  which  flows  into  AB,  it  will  soon 
become  full,  w  hen  the  w  ater  rushing  out  at  the  two  holes 
will  cause,  by  its  reaction,  the  arms,  and  of  course  the 
box  AB,  to  move  in  a  retrograde  manner.  The  axis  H 
revolving  also  turns  the  cylinder  ST,  at  every  revolution 
of  which  the  orifice  of  tlie  pipe  c  descends  into  the  w  ater 
X,  takes  in  a  small  portion,  and  as  the  whole  turns, 
raises  it  gradually  to  the  top,  w  here  it  is  discharged  at  U, 

and  carried  off  by  the  pipe  W. 

The  cylinder  may  be  imdonged  to  any  height  desired, 
but  it  is  evident  that  the  longer  it  is,  the  smaller  must  be 
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the  diameter  of  the  tube,  in  order  that  the  same  force  may 
move  it  in  both  cases.  i  . 

r  -  *** 

No.  6. 

/ 

On  Rail-Roads,  a.CopRESPONDENT.^ 

To  Mr,  Tilloch, 

Sir — As  the  proposed  rail- way  from  Sanejuharto  Dum¬ 
fries  has  of  late  been  the  subject  of  some  conversation,  it  is 
hope<l  the  following  short  account  of  that  useful  invention 
M  ill  not  be  unacceptable  to  some  of  your  readers. 

I  am,  sir. 

Your  most  obedient  servant,  . 

X.  Y.  Z. 

Dumfries^  July  3,  1811. 

Rail-ways  are  roads  of  very  easy  inclination,  liaving 
cast  iron  rails,  on  wdiich  waggons,  w  ith  wheels  adapted 
to  those  rails,  move. 

These'Vails  are  usually  about  three  feet  long,  and  are 
rested  at  tach  end  on  stone,  wood,  or  cast  iron. 

Tlie  origin  of  this  invention  may  be  traced  back  to  the 
year  1680.  About  that  period,  coal  came  to  be  substi¬ 
tuted  for  .wood  as  fuel  in  London  and  other  places.  The 
consequent  consumption  of  Newcastle  coal  became  so 
considerable,  that  the  difficulty  and  expense  of  maintain¬ 
ing  a  great  number  of  horses  employed  to  convey  the 
coals  from  the  pits  to  the  vessels,  and  the  cost  of  main¬ 
taining  the  roads,  gave  rise  to  the  introduction  of  wag¬ 
gon  roads,  or  wooden  rail-ways.  On  these  rail-ways,  a 
horse  could  draw  a  waggon  of  a  large  size,  ow  ing  to  the 
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regular  and  easy  descent  with  which  the  rails  were  laid. 
It  was  not  until  the  year  1738  that  this  improvement  was 
introduced  at  the  Whitehaven  colleries.  Afterwards, 
atfepipts  were  made  in  different  parts  to  introduce  cast- 
iron  instead  of  wooden  rail-ways,  hut,  owing  to  the  great 
weight  of  the  waggons  then  in  use,  these  attempts  did  not 
succeed. 

About  the  year  17^8,  a  remedy  was  contrived  for  the 
principal  objection  to  cast  iron  nil-ways ;  namely,  the 
making  use  of  several  small  waggons  linked  together, 
instead  of  one  large  one;  thus  diffusing  the  weight  over 
a  greater  surface  of  the  road,  and  consequently  throw¬ 
ing  less  stress  on  any  one  part  of  it.  Soon  after  the 
year  1797?  they  began  to  be  constructed  as  branches 
lo  canals:  since  that  period  they  have  rapidly  increased, 
and  their  great  utility  is  now  unquestionably  estab¬ 
lished. 

As  on  canals,  locks  are  required  in  order  to  raise  the 
vessels  from  a  lower  to  a  higher  level,  and  vice  versa;  so, 
oil  rail-ways,  what  are  called  inclined  planes  are  often 
necessary  to  attain  the  difference  of  level. 

'riiese  inclined  planes  are  generally,  compared  with 
the  rest  of  the  rail- way,  very  steep.  A  perpetual  chain 
raises  and  lowers* the  waggons.  It  is  so  contrived,  that 
the  M  aggons  disengage  themselves  the  moment  they  ar¬ 
rive  at  the  upper  or  lower  extremity  of  the  inclined  plane. 
In  some  cases,  the  laden  waggons  descending  serve  as 
a  power  to  bring  up  the  empty  ones ;  but  where  there  is 
an  ascending  as  well  as  a  descending  traffic  on  the  rail¬ 
way,  steam  engines,  water  wheels,  or  other  machines  to 
answ  er  the  same  purpose,  are  used.  At  Chapel  le  Frith, 
I  here  is  an  inclined  plane  iibout  550  yards  long,  so  that 
the  chain  extended  is,  of  course,  more  than  double  that 
length.  *  ’ 
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‘Most  rail-ways  of  considerable  extent  require  the  use 
of  this  species  of  machinery  for  attaining  the  difference 
of  level  recpiisite,  more  particularly  in  cases  where  mine¬ 
rals  form  any  considerable  part  of  the  traffic.  On  /lie 
proposed  rail-way  between  Glasgow  and  Berwick,  seve¬ 
ral  inclined  planes  will  be  required;  the  summit  of  that 
rail-way  being  753  feet  above  the  level  of  the  end  of  Ber¬ 
wick  quay. 

The  waggons  are  constructed  on  various  plans,  and 
are  probably,  in  most  cases,  far  from  the  degree  of  im¬ 
provement  of  which  they  are  susceptible.  But,  witli 
all  their  disadvantages,  the  following  facts  will  evince 
the  great  saving  of  animal  force  to  which  rail-M  ays  gave 
rise. 

1.  With  il  inch  per  yard  declivity,  one  horse  takes 
downward  three  waggons,  each  containing  two  tons. 

2.  In  another  place,  with  a  rise  of  liViiich  per  yard, 
one  horse  takes  two  tons  upwards. 

3.  AV  ith  eight  feet  rise  in  66  yards,  nearly  inch  per 
yard,  one  horse  takes  two  tons  upwards. 

4.  On  the  Penrhyn  rail-way,  (same  slope  as  the  above,) 
two  horses  draw  downwards  four  waggons,  each  contain¬ 
ing  one  ton  of  slate.* 

5.  With  a  slope  of  55  feet  per  mile,  one  horse  takes  12 
to  i5  tons  downwards,  and  four  tons  upwards,  and  all  the 
empty  waggons. t 

6.  At  Ayr,  one  horse  draws  on  a  level  five  waggons, 
each  containing  a  ton  of  coal. 

7.  On  tlie  Hurry  rail-way,  ona  horse,  on  a  declivity  of 
one  inch  in  ten  feet,  is  said  to  draw  thirty  quarters  of 
wheat,  f 

•  See  Plymley's  Agricultural  Report  of  Shropsliire. 
f  Repertory  of  Arts,  8tc.  vol.  iii.  2d  series. 
i  Malcolm’s  Agricultural  Report  of  Siury. 
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Other  actual  cases  might  be  given,  but  these  will  suf¬ 
fice  to  show  the  great  saving  of  animal  force. 

From  these  cases,  and  the  known  law  s  of  mechanics, 
we  may  perhaps  saio»y  infer,  that  where  the  apparatus  is 
tolerably  well  constructed,  and  the  slope  ten  feet  per 
mile,  one  horse  may  draw  five  tons  upwards,  and  seven 
tons  downw  ards.  Now,  ii  l  am  rightly  informed,  horses 
at  present  draw  from  Sanquhar  to  Dumfries  only  about 
cwt.  of  coal  at  an  average  each.  But  say  half  a  ton ;  then, 
on  the  slope  stated  above,  one  horse  would,  taking  w  eight 
upward,  do  the  work  of  ten  on  the  turnpike  road,  and 
dowiiw  aid,  fourteen.  Hence,  in  this  point  of  view,  it 
may  be  said  that  a  rail-way  would  bring  the  coal  mines 
ten  times,  at  least,  nearer  to  Dumfries  than  they  arc  at 
present. 

The  principal  rail-w^ays  in  England  and  Wales,  a  short 
time  ago,  were — the  Cardijf  and  Merthyr^  26y  miles 
long;  runs  very  nearly  by  the  side  of  the  Glamorganshire 
canal. 

The  Caermavthenshire. — In  the  deep  cuttings  for  this 
rail-w  ay,  several  unknow  n  veins  of  coal  w  ere  discovered, 
and  some  of  lead  ore. 

The  Serhowry^  twenty-eight  miles,  in  the  counties  of 
Monmouth  and  Brecknock. — The  Surry  y  twenty -six 
miles. 

The  Swansey  and  Oystennouthy  71  miles;  and  many 
others,  as  branches  to  canals.  Since  these  were  exe¬ 
cuted,  many  have  been  added,  and  they  are  daily  in¬ 
creasing  in  number. 

In  Scotljind  they  have  been  long  used  about  some  of 
the  cod,l  w  orks,  and  are  now  fast  increasing.  A  public 
rail-way  is  now  nearly  completed  between  Kilmarnock 
and  tlie  Troon  harbour.  '  • 


3^  Filtration  of  Water. 

No.  7- 

tYew  Method  of  applying  the  Filtering  Stone  for  purify¬ 
ing  Water.  By  Mr.  William  Moult. 

[with  an  engraving.) 

Sir — If  you  think  the  followins;  information,  relative  to 
anew  method  of  filtering  water,  is  deserving  of  the  atten¬ 
tion  of  the  Society  of  Arts,  &c.  I  wish  you  would  lay  it 
before,  them.  My  objections  to  the  old  method  of  filtering 
by  putting  water  into  the  filtering  stone  are,  that  the  dirt 
falls  to  the  bottom,  and  fills  up,  or  chokes  the  pores  of  the 
filtering-stone,  so  that  the  stone  requires  frequently  to  be 
cleaned  with  a  brush  and  sponge  to  allow  the  water  to 
pass,  after  which  the  water  passes  through  the  stone  in  a 
muddy  state  for  two  or  three  days;  it  likewise  requires 
to  be  frequently  filled,  and  as  it  empties,  less  water  comes 
into  contact  with  the  stone,  and  therefore  a  smaller 
quantity,  in  such  a  state,  can  only  pass  through.  I/ikc- 
wise  a  filtering  stone  used  in  the  common  way  soon  be¬ 
comes  useless,  from  the  filth  insinuating  itself  into  the 
internal  parts  of  the  stone,  out  of  the  reach  of  the  brush. 

In  the  method  I  propose  and  practise,  the  filtering- 
stone  is  placed  within  the  water  to  be  purified,  which 
presses  upon  the  outside  of  the  filter,  and  the  stone  does 
not  require  to  be  supported  in  a  frame  as  it  needs  only  to 
stand  within  the  water  cistern ;  it  will  thus  filter,  in  an 
equal  time,  double  the  quantity  of  water  procured  in  the 
common  mode;  it  fills  itself,  and  requires  no  cleaning.  I 
have  upon  this  plan  used  one  for  more  than  three  years 
with  great  success.  I  am,  &c. 

Jlpril  iSy  1810.  William  Moult. 

•  Nicholson,  vol.  xxix,  p.  324.  From  Trans,  of  the  Soc.  of  Arts,  vol.  xxviil, 
p.  212.  The  silver  medal  was  voted  to  Mr.  Moult. 
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Filtration  of  Water. 

Cehtificates. 

We,  the  undersigned,  liavlng  inspecte4  and  examined 
a  new  mode  of  employing  Uie.  ordinary  filtering-stone, 
discov  ered  by  William  Moult,  are  of  opinion  that  its  su¬ 
periority  over  the  customary  piethod  is  so  great  as  to  en¬ 
title  it  to  particular  notice. 

That  it  not  only  supplies  an  infinitely  greater  quantity 
of  purified  and  limpid  water,  but  is  capable  of  preserving 
its  porosity  free  and  pervious  for  years  together,  by  an 
occasional  self-operation. 

^riiat  by  this  valuable  process  the'principal  objections 
to  drip-stones  is  removed,  viz.  the  constant  labour  they 
require  to  keep  them  clean  by  means  of  brushes,  without 
eventually  producing  the  intended  effect,  and  without 
preventing  their  being  finally  rendered  useless. 

D’Arcy  Preston,  captain  in  the  Iloyal  Navy; 

C'harles  Gower,  M.  D. ; 

Thomas  Pitt,  Esq.  V.'P.  Wirapole  street; 

Kichard  Davenport,  Esq.  Wimpole  street. 

Reference  io  the  Drawing  of  Mr.  Moults  Filteting^ 

^lj)j)aratti8y  Fig.  1,  PL  2. 

A  A  is  the  cistern  containing  the  water  to  be  filtered; 
tlie  filtering  stone  B  is  suspended  in  the  cistern  by  a  ring 
around  the  inside  of  it,  which  catches  the  projecting  part 
of  the  stone;  the  water  in  the  cistern  filters  through  into 
the  stone.  D  is  a  siphon,  which  conveys  the  filtered  wa¬ 
ter  from  the  inside  of  the  stone  into  a  cistern  E,  which  ii 
the  reservoir  for  clean  water,  d  a  cock  ta  draw  it  off  as 
it  is  wanted.  By  this  mode  of  filtration  the  impurities  of 
the  water  are  deposited  in  the  bottom  of  the  cistern*  A,  in¬ 
stead  of  being  left  in  the  boUom.of  the  stone  as  in  the  usual 

*  V 

mode. 

VoL.  n.  E 
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No.  8. 

^lethod  of  raising  a  loaded  Cart^  when  the  Horse  in  thf 
Shafts  has  fallen.  JBy  •/!/>•.  Ben  jam  m  Smith.* 

(With  an  engrarl.ig.) 

Sir — T  have  taken  the  liberty  of  sending  you  a  model, 
with  a  brief  explanation  of  the  utility  of  my  invention,  in 
order  that  it  may  be  laid  before  the  Society  instituted 
for  the  Encouragement  of  Arts,  &c*  to  whose  compre¬ 
hensive  judgment  and  abilitieii  I  with  great  deference 
submit  it  for  their  determination,  whether  they  think 
it  likely  to  be  attended  with  the  success  and  utility 
which  I  flatter  myself  it  deserves.  From  the  simpli¬ 
city  of  the  construction  and  the  trivial  expense  attending 
it,  I  presume  there  w  ill  be  no  bar  to  its  universal  adoption. 
I  respectfully  submit  it  to  the  discernment  and  decision 
of  the  society,  w  ho  will,  I  am  convinced,  give  it  all  the 
merit  and  approbation  it  may  deserve. 

The  reason  which  prompted  me  to  undertake  this 
business  is  from  having  seen  a  horse,  which  had  fallen 
down  under  the  immense  weight  of  a  heavy  loaded  cart, 
where  it  lay  for  a  considerable  time  in  that  painful 
and  dangerous  situation,  w  hich  naturally  excited  com- 
passion  even  in  the  most  obdurate  heart.  Every  person 
frequenting  the  streets  of  this  metropolis  must  have  wit- 
nessed  similar  scenes;  and  indeed  it  surprises  me,  that 
long  before  now  some  expedients  have  not  been  pub- 
licly  suggested  to  remove  the  mischief  arising  from  such 
occurrences,  considering  the  great  encouragement  that 
is  given  in  this  enlightened  age  to  all  useful  improve¬ 
ments. 

Having  conversed  on  this  subject  w  ith  persons  who 

•  Nicholson,  vol.  xxix,  p.  326.  From  Trtns.of  Soc.  of  Arts,Tol.  xiriif,  p.  21? 
Ilfleen  guineas  were  voted  to  Mr.  Smith. 
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• 

possess  considerable  knowledge  of  horses,  and  who  con¬ 
stantly  employ  these  noble  animals,  I  find,  that  horses 
remaining  so  long  as  they  usually  do  in  such  improper 
positions,  and  from  being  often  dragged  a  considerable 
distance  by  fruitless  endeavours  to  raise  them,  are  much 
endangered  in  their  health  and  lives,  and  that  their  situa¬ 
tion  u|^n  the  stones  is  more  prejudicial  than  the  injury 
recei^id  by  the  fall. 

I  flatter  myself  that  my  method  will  be  found  to  raise^ 
the  whole  weight  of  the  cart,  and  a  considerable  part  of 
that  of  the  horse,  in  the  short  space  of  three  or  four  mi¬ 
nutes  from  the  moment  of  the  accident,  by  means  simple 
and  useful,  and  within  the  reach  of  the  meanest  capacity 
to  execute ;  and  that  the  whole  apparatus  will  not  cost 
above  fifty  shillings,  and  will  last  many  years.  Request^ 
ing  your  kind  attention,. 

“I  am,  Sir, 

Your  most  obedient  servant, 

BENJAxMlN  SMITIf. 

I^ndony  December  13,  1809. 

Advantages  derivable  from  this  Invention. 

1 . — The  invention  is  of  itself  so  simple,  and  the  ope¬ 
ration  so  conspicuous  at  the  first  view,  that  the  whole  pro¬ 
cess  may  be  easily  comprehended  and  executed. 

— The  apparatus  may  be  fitted  with  little  difliculty  to 
any  cart  now  in  use  for  heavy  loads,  such  as  bricks,  coals, 
corn,  or  the  like. 

3. — The  chains,  which  lead  frem  the  uprights  at  the 
back  part  of  the  cart  to  the  fore  part  of  it  on  each  side,  arc 
for  the  purpose  of  taking  the  purchase  therefrom,  and 
making  the  back  part  of  the  cart  act  as  a  lever  at  the 
time  the  horses  are  drawing  behind,  which,  without  fail, 
with  the  strength  of  one,  two,  or  three  horses  fastened 
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there  to  raise  the  one  Avhicli  is  down  in  the  shafts,  will 
instantly  assist  him  to  get  upon  his  feet. 

4. — The  number  of  horses  to  draw  a  carl  arc  usually  in 
proportion  to  the  w  eight  contained  therein ;  therefore  sup¬ 
posing  three  horses  are  employed  to  draw  it,  and  the  shaft 
horse  falls,  the  carman  has  only  to  unhook  the  tw  o  lead¬ 
ers,  and  then  hook  them  to  tlie  short,  chain  at  e^h  side 
of  the  back  of  the  cart,  and  with  their  strength  the  •fallen 
horse  w  ill  be  so  relieved  from  the  weight,  as  to  raise  him¬ 
self  without  farther  assistaiice. 

.  6. — The  same  principle  may  be  applied  in  difl’erent 
ways  from  what  I  have  show  n  in  the  model ;  for  instance, 
another  mode  may  be  adopted  by  framing  the  tail  board 
of  the  cart  strong  enough  to  bear  tlie  purchase;  and,  with 
the  use  of  the  two  side  chains  above  mentioned,  it  mav 
be  made  to  answ  er  the  purpose.  . 

Another  plan,  though  more  expensive,  is  by  olitaining 
two  w  rought  iron  uprights  to  be  fixed  as  substitutes  for  the 
truss  stafl*s  at  the  back  part  of  the  cart,  w  ith  a  liole  in  the 
top  of  each  to  receive  an  iron  rod,  which  is  occasionally 
to  be  introduced,  reaching  from  one  side  of  the  cart  to  the 
other,  connecting  the  two  uprights  together;  when  in  ac¬ 
tion  the  tw  o  side  chains  to  be  used  as  in  other  cases. 

Reference  to  the  Draiving  of  Mr.  Smithes  Method  of 

raising  uji  a  Horse  irhen  fallen  doicn  in  the  Shafts  of 

a  loaded  Cart^  Fig.  2,  PL  2. 

A  is  the  wiicel,  and  the  shafts  of  a  cart,  such  as  is 
used  in  London;  C  tlie  side  rails:  at  the  end  of  the  body 
an  iron  stancheon  or  truss  staff,  a,  is  iixed  by  the  hinge 
at  the  lowxr  end,  and  at  the  upper  end  it  is  supported  liy 
a  chain  ft,  extended  from  the  fore  part  of  the  body  of  the 
cart ;  this  diagonal  chain  forms  a  firm  support  to  the  stan* 
cheon.  This  is  all  the  addition  made  to  the  common 
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cart,  and  is  used  in  the  event  of  the  shaft  horse  fallings  by 
liooking  the  traces  of  the  other  horses  to  a  chain  dy  also 
fixed  to  the  stancheon ;  the  power  of  these  horses,  applied 
at  tliis  height  above  the  fulcrum,  will  have  a  great  pur¬ 
chase  to  elevate  the  shafts,  and  set  the  fallen  horse  at 
liberty,  as  is  evident  from  an  inspection  of  the  figure. 
The  stancheon  moves  on  a  joint  on  its  lower  end,  and  the 
oblique  chain  unhooks  at  the  end  can  be  connected 
M  ith  a  short  piece  of  chain  e  fastened  to  the  last  of  the 
side  rails;  the  stancheon  now  takes  the  position  of  the 
dotted  lines/,  and  the  short  chain,  which  hangs  down  per¬ 
pendicular  from  the  end  of  it,  may  be  taken  hold  of  by  any 
nfiinlier  of  men,  to  weigh  upon  and  raise  the  cart  in  cases 
where  the  horses  cannot  conveniently  be  applied;  the 
men  will  in  this  manner  have  much  greater  effect  than 
merely  (as  is  the  common  practice)  weighing  on  the  hind 
part  of  the  cart.  “ 

When  the  ^lain  is  completely  detached,  and  the  stan¬ 
cheon  suflered  to  hang  down  perpendicularly,  it  forms  a 
prop  to  support  the  #art  steady  while  it  is  unloaded.  It 
should  be  observed,  that,  though  only  one  stancheon  ap¬ 
pears  in  the  figure,  there  are  in  fact  two,  one  being  placed 
on  each  side  of  the  cart. 

Certificate. 

Air.  William  Whitehead,  jun.  of  Cadogan  place, 
Sloane  street,  certified,  that  he  had  attended  experiments 
made  to  ascertain  the  efficacy  of  Air.  Smith’s  invention; 
that  a  cart  weighing  twenty-three  hundred  weight,  load¬ 
ed  with  one  ton  of  stones,  was  raised  by  means  of  Mr, 
Smith’s  apparatus  with  ease  hy  one  horse. 

That  he  very  much  approves  of  Mr.  Smith’s  invention, 
and  thinks  it  likely  to  be  of  great  service  in  general  prac¬ 
tice,  more  esjiecially  on  account  of  the  business  being  ef- 
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fected  with  little  expense.  That  many  carts  are.already 
so  formed,  that  very  little  additional  apparatus  will  be  re- 
quired  to  complete  them  for  the  purpose. 


NO.  9. 

Description  of  a  very  cheaj)  Engine  for  raising  Wafer. 
In  a  Letter  from  Mr.  H.  Sarjeant  of  Whitehaven^ 
to  Mr.  Taylor,  Secretary  to  the  Society  for  the  En¬ 
couragement  of  Arts.* 

(With  an  engraving.) 

Sir — lam  sensible  that  the  little  engine,  a  drawing^of 
w  hich  accompanies  this  letter,  can  lay  no  great  claim  to  no¬ 
velty  in  its  principle ;  nevertheless  ft  is  respectfully  submit¬ 
ted  to  the  consideration  of  the  society,  how  far  its  simpli¬ 
city,  and  cheapness  of  construction,  may  rc^jder  it  worthy 
of  their  attention,  with  a  view'  to  its  being  more  generally 
known  and  used  in  similar  cases.  ^ 

Irton  Hall,  the  seat  of  E.  L.  Irton,  Esq.  is  situated  on 
an  ascent  of  sixty  or  sixty-one  feet  perpendicular  height ; 
at  the  foot  of  which,  at  the  distance  of  about  one  hundred 
and  forty  yards  from  the  offices,  runs  a  small  stream  of 
water.  The  object  was  to  raise  this  to  the  liouse  for  do¬ 
mestic  purposes. 

To  this  end  a  dam  was  made  at  a  short  distance  above, 
so  as  to  cause  a  fall  of  about  four  feet;  and  the  water 
w  as  brought  by  a  Avooden  trough,  into  w  hich  was  insei-t- 
ed  a  piece  of  tw  o-inch  leaden  pipe,  a  part  of  which  is  seen 
at  A,  plate  2,  fig.  3. 

The  stream  of  this  pipe  is  so  directed  as  to  run  into 
the  bucket  B,  when  the  bucket  is  elevated ;  but  so  soon 

•  Nicholson,  volii,  p.  60.  From  the  Transactions  of  the  Society,  for  1801,  p. 
^55.  The  silver  medal  was  given  to  the  Inventor. 
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it  begins  to  descend,  the  stream  flows  over  it,  and  goes 
to  supply  the  wooden  trough  or  well  in  which  the  foot  of 
the  forcing  pump  C  stands,  of  three  inches  bore. 

D,  is  an  iron  cylinder  attached  to  the  pump  rod,  which 
passes  through  it.  It  is  filled  with  lead,  and  weighs 
about  two  hundred  and  forty  pounds.  This  is  the  power 
which  works  tlie  pump,  and  forces  the  water  through  four 
hundre<l  and  twenty  feet  of  inch  pipe  from  the  pump  up 
to  the  house. 

At  E  is  fixed  a  cord  which,  when  the  bucket  comes  to 
within  four  or  five  inches  of  its  lowest  projection,  becomes 
stretched  and  opens  a  valve  in  the  bottom  of  it,  through 
which  the  water  empties  itself. 

I  beg  leave  to  add,  that  an  engine,  in  a  great  degree 
similar  to  this,  was  erected  some  years  ago  by  the  late 
James  Spedding,  esquire,  for  a  lead  mine  near  Keswick, 
with  the  addition  of  a  smaller  bucket  which  emptied  it¬ 
self  into  the  larger,  near  the  beginning  of  its  descent, 
without  which  addition^  it  was  found  that  the  beam  only 
acquired  a  libratory  motion,  without  making  a  full  and 
eJl*ective  stroke. 

To  answer  this  purpose  in  a  more  simple  way,  I  con¬ 
structed  the  small  engine  in  such  manner  as  to  finish  its 
stroke  (speaking  of  the  bucket  end,)  when  the  beam 
comes  into  an  horizontal  position,  or  a  little  below  it.  By 
this  means  the  lever  is  virtually  lengthened  in  its  descent 
in  the  proportion  of  the  radius  to  the  cosine,  of  about  thir¬ 
ty  degrees,  or  as  seven  to  six  nearly,  and  consequently 
its  power  is  increased  in  an  e(iuai  proportion. 

It  is  evident  that  the  opening  of  the  valve  might  have 
been  effected,  perhaps  better,  by  a  projecting  pin  at  the 
bottom ;  but  I  chose  to  give  an  exact  description  of  the  en¬ 
gine  as  it  stands.  It  has  now  been  six  months  in  use, 
and  completely  answci*s  the  purpose  intended. 
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The  only  artists  employed,  except  the  plumber,  were 
a  country  blacksmith  and  carpenter;  and  the  whole  cost, 
exclusive  of  the  pump  and  pipes,  <lid  not  amount  to  five 
pounds.  1  am,  &c. 

H.  SARJEANT. 

Warwick  Courts  Holborn. 

Mr.  Charles  Taylor. 

In  another  letter,  dated  Whitehaven,  April  28,  1801, 
Mr.  Saijeant  further  observes  that  the  pump  requires 
about  eighteen  gallons  of  water  in^the  bucket  to  raise  the 
counter- weight,  and  make  a  fresh  stroke  in  the  pump; 
that  it  makes  three  strokes  in  a  minute,  and  gives  about  a 
half  gallon  into  the  cistern  at  each  stroke.  He  adds, 
speak  of  what  it  did  in  the  driest  part  of  last  summer; 
when  it  supplied  a  larg<?  family,  together  with  work 
people,  &c.  w  ith  water  for  all  purposes,  in  a  situation 
where  none  w^as  to  be  had  before,  except  some  bad  w  ater 
from  a  common  pump  which  had  Jbeen  since  removed. 
But  the  above  supply  being  more  than  sufficient,  the  ma¬ 
chine  is  occasionally  stopped  to  prevent  w  ear,  which  is 
done  by  merely  casting  off  the  string  of  the  bucket  valve. 


NO.  10. 

On  curing  British  White  Herrings  in  the  Dutch  me- 
thod,  By¥  RANCis  Fortune,  Ksq,^ 

Being  desirous  that  the  greatest  degree  of  publicity 
should  be  given  to  every  particular  relative  to  the  man¬ 
ner  in  which  the  Dutch  were  used  to  cure  their  herrings ; 
and  being  aware  of  the  extensive  circulation  of  the  Trans- 

•  Repertory,  No.  122,  second  series,  p.  124.  From  the  Transactions  of  the  So« 
ciety  for  the  Enepun^ment  of  Arts,  Manufactures,  and  Commerce. 
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actiuii!!)  of  the  Society  for  the  Kiicoiira2;ement  of  Arts, 
&c.  1  feel  anxious  that  a  communication  likely  to  be 
referred  to  by  so  many  for  information^  should  be  intel¬ 
ligible  and  satisfactory.  Under  these  impressions,  and 
observing  that  the  Society  desire  ^^that  papers  sent  to 
llicm  should  be  full,  clear,  and  expliciV’  rather  in  the 
form  of  essays  than  of  letters,  I  have  stated  more  than 
perhaps  may  ap|)ear  at  first  sight  absolutely  necessary, 
but  I  flatter  myself  not  more  than  may  prove  really 
useful. 

In  the  deep  sea  (which  is  the  principal  fishery  for  her¬ 
rings)  the  nets  are  cast  from  the  busses  by  sunset,  and 
they  drive  by  them  alone  expecting  the  shoals,  the  ap¬ 
proach  of  which  is  generally  indicated  by  small  quantities 
of  fish ;  and  their  arriv  al  by  immense  flights  of  sea  fowl. 
I'he  best  fishing  is  with  the  wind  oft*  shore,  for,  when  it 
blows  ill  a  contrary  direction,  the  shoals  are  broken  and 
dispersed,  and  the  fishery  is  seldom  successful  while  it 
continues  in  that  point. 

Immediately  after  the  nets  are  hauled  in,  (which  is 
often  i»erforincd  with  considerable  difficulty,  by  means 
of  a  windlass,  when  they  are  full,)  the  crew  begin  to 
gyp  the  fish,  that  is,  to  cut  out  the  gill,  which  is  follow¬ 
ed  by  the  float  or  swin,  and  divide  the  large  jugular  or 
spiral  vein  with  a  knife  at  the  same  time,  endeavour¬ 
ing  to  waste  as  little  of  the  blood  as  possible; — at  this 
work  the  men  are  so  expert,  that  some  will  gyp  fifty  in  a 
minute. 

Immediately  after  they  are  gypped,  they  are  put  into 
ban’cls,  commencing  w  ith  a  layer  of  salt  at  the  bottom, 
then  a  tier  of  fish,  each  side  by  side,  back  downwards, 
the  tail  of  one  touching  the  head  of  the  other,  next  a 
lawyer  of  salt,  and  so  alternately  until  the  barrel  is  fill¬ 
ed;  they  are  thus  left,  and  the  blood  which  issues  from 
the  fish,  by  dissolving  the  salt  forms  a  pickle  infinitely 

VoT„  IT.  r 
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superior  to  any  other  that  can  be  made.  The  her¬ 
rings  thus  drained  of  their  blood  occupy  less  space,  and 
the  whole  consequently  sinks  about  one-third  down  the 
barrel,  but  this  sinking  is  at  end  in  about  three  or  four 
days. 

When  these  operations  are  being  performed,  the  sea  is 
often  running  mountains  high ;  and  it  is  not  therefore  to 
be  supposed,  that  the  barrels  are  so  well  coopered  as  not 
sometimes  to  allow  the  pickle  to  leak  out;  and  in  order 
to  preserve  the  fish  from  being  spoiled,  which  would 
otherwise  ]iap(>en  in  such  cases,"  some  of  the  gills  and  en¬ 
trails  are  alw  ays  put  by  in  barrels  w  ith  salt,  in  the  same 
manner  as  the  herrings,  and  yield  a  pickle  of  the  same 
quality;  with  this  pickle  those  barrels  which  have  leaked 
are  replenished,  and  the  fish  sustains  no  injury.  Every 
operation  is  performed  in  the  shade,  into  w  hich  the  fish 
are  immediately  conveyed,  on  their  being  hauled  on 
board.  Each  day^s  fishing  is  kept  separate  with  the  great- 
est  care.  The  salt  used  is  mixed,  and  of  three  diflereni 
sorts,  viz.  English,  St.  Ubes,  and  Alicant,  and  each  bar¬ 
rel  marked  w  ith  the  date  of  the  mouth  on  it  on  which  il 
w  as  filled. 

advantages  of  s;v  pping  the  herrings  are,  that  the 
blood  which  issues  in  consequence  of  the  operation  from 
the  fish,  yields  a  natural  pickle,  and  improves  the  fla¬ 
vour  ;  whereas,  if  left  in  the  fish,  it  becomes  coagulated 
at  the  back  bone,  and  forms  the  first  cause  of  decay.  The 
mixture  of  blood  and  salt  operated  upon  by  the  extreme 
heat  of  the  weather  during  the  summer  fisheries,  pro¬ 
duces  a  fermentation  which  nearly  parboils  the  herrings, 
and  removes  the  coarse  and  raw  flavour  so  often  com¬ 
plained  of.  The  gypping  is  likew  ise  often  performed  on 
shore,  observing  the  same  precautions ;  the  only  ditter- 
cnce  is,  that  they  are  seldom  in  that  case  of  so  good  a  co¬ 
lour.  Gypped  herrings  are  never  of  so  fine  a  quality  a« 
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v/henkept  in  their  own  original  pickle;  their  value  con* 
sists  in  their  softness  and  flavour ;  it  is  this  mode  of  cur¬ 
ing  herrings  that  used  to  be  the  pride  of  the  Dutch^  and 
this  is  the  kind  which  supplied  their  home  consumption^ 
and  were  so  much  esteemed  by  all  classes  of  people  in 
Holland. 

In  order,  as  far  as  is  possible,  to  give  a  proof  of  the 
correctness  of  the  above  assertion,  I  shall  state  a  fact  for 
the  information  of  the  Society.  During  the  last  year,  I 
employed  a  number  of  Dutch  fishermen,  prisoners,  and 
ethers,  with  Englislimen,  in  gypping  and  curing  hemngs; 
and  at  one  time,  my  agent  at  Yarmouth  was  offered  four 
pounds  per  barrel  for  all  the  herrings  he  had  cured  there, 
by  a  Dutch  captain,  in  order  to  their  being  taken  to  Hol¬ 
land,  while  ung^’pped  herrings  were  worth  only  thirty-six 
shillings  per  barrel.  The  herrings  now  under  considera¬ 
tion  of  your  Society,  are  part  of  the  quantity  for  which 
that  oiler  was  made. 


NO.  11. 

Report  made  to  the  Institute  on  a  Memoir^  hy  M.  Tarry, 
on  the  Composition  of  Writing  Ink.  By  Messrs. 
THOLLET,  Vauquelin,  and  Deyeux.* 

The  object  proposed  by  M.  Tarry  in  his  memoir  is  to 
explain : 

1.  The  processes  employed  for  discharging  writing 
from  paper. 

2.  The  processes  for  reviving  WTitings  which  have  been 
apparently  obliterated. 

3.  The  best  w  ay  to  improve  common  ink. 


*  TUloch,vol,  xxxvill,  p.  34.  From  Annales  dc  Chimie,  tome  Ixxv,  p.  194. 
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4.  Finally,  the  discoveiy  of  an  ink  which  should  I’f. 
sist  all  chemical  agents. 

We  shall  now  give  an  abridgement  of  these  four  ai- 
ticles : 


ARTICLE  I. 

Processes  fo  r  IHsch  a  rgi ng  Writing. 

The  art  of  discharging  writing  is  very  ancient,  and 
the  means  employed  are  very  simple.  In  fact,  we  know 
that  it  is  sufficient  to  moisten  a  written  paper  w  ith  any 
acid,  when  the  writing  will  gradually  disappear.  But 
all  the  acids  cannot  be  employed  with  equal  success. 
Some  leave  a  stain  on  the  paper  w  hich  is  not  easily  re¬ 
moved  :  others  corrode  and  render  the  paper  unservice¬ 
able.  The  w^ay  to  avoid  these  inconveniences  is  to  make 
choice  of  an  acid  w  hich  shall  act  on  the  writing  only, 
without  injuring  the  paper  or  giving  it  a  colour  dif¬ 
ferent  from  that  w  hich  it  had  before  it  was  written  upon. 

In  order  to  discover  such  of  the  acids  as  are  best 
suited  for  the  operation  in  question,  the  author  deter¬ 
mined  to  submit  common  writing  ink  to  the  action  of 
different  acids,  and  to  observe  carefully  the  plienomena 
which  these  bodies  present  at  the  time  of  their  mixture. 
According  to  him,  the  sulphuric  acid  easily  takes  out 
writing,  but  at  the  same  time  it  gives  an  oily  tint  to  the 
paper. 

The  acid  oxalate  of  potash  produces  more  certain 
and  more  prompt  effects.  The  oxygenized  muriatic 
acid,  if  it  be  newly  made,  seems  to  be  preferable  to 
the  above  tw^o  acids,  because  at  the  same  time  that  it 
takes  out  the  w  riting  it  bleaches  the  paper  without  alter¬ 
ing  it. 

It  is  not  the  same  case  with  the  nitric  acid,  which 
always  takes  out  the  ink,  but  soon  penetrates  the  pa- 


On  the  Composition  of  Writing  Ink.  46 

per  and  forms  above  it  undulated  lines  of  a  yellow  co. 
lour. 

We  may  succeed,  however,  in  softening  both  these 
effects,  by  taking  the  precaution  to  dilute  the  nitric 
acid  with  a  sufficient  quantity  of  water,  or  to  wash 
the  paper  immediately  after  the  writing  has  been  taken 
out. 

A  mixture  of  the  muriatic  and  nitric  acids  has  but  a 
slow  action  upon  writing.  It  bleaches  the  paper  and  does 
not  oppose  its  desiccation,  as  when  we  employ  the  nitric 
acid  alone. 

In  general,  whatever  be  the  kind  of  acid  employed 
to  discharge  writing,  it  is  always  proper  when  the 
operation  is  performed  to  dip  the  paper  in  water,  in  or¬ 
der  to  dissolve  the  new  combinations  which  the  acids 
have  formed  with  the  particles  of  ink  which  have  been 
discharged. 

M.  Tarry,  at  the  conclusion  of  this  article,  does  not 
fail  to  olxserve  that  China  ink  does  not  act  like  common 
ink  with  the  acids,  as  its  composition  is  quite  different 
from  that  wliich  we  use  for  writing  of  all  kinds.  So  far 
from  the  acids  attacking  China  ink,  they  make  it,  on  the 
contrary,  of  a  deep  black :  it  cannot  be  discharged  there¬ 
fore  w  ithout  erasing  it. 

ARTICLE  II. 

Processes  for  ascertaining  what  Writing  has  been  sub¬ 
stituted  for  something  taken  outy  and  Methods  of  re- 

vicing  the  Itriting  which  has  disappeared. 

All  the  metliods  which  have  been  given  for  discharg¬ 
ing  writing  consist,  as  abovementioned,  in  decomposing 
the  ink  and  in  forcing  its  constituent  parts  to  form  other 
combinations.  These  combinations,  being  decomposed 
in  their  turn  by  different  agents,  may  regain  a  tint,  which, 
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if  it  be  not  that  of  ink,  at  least  exhibits  a  shade  which 
becomes  perceptible  enough  for  ascertaining  the  letters 
and  words  which  had  been  traced  on  the  paper  before  it 
was  touched  by  the  acids. 

The  gallic  acid  is,  according  to  the  author,  one  of  those 
agents,  which  in  this  case  succeeds  very  well. 

The  liquid  prussiate  of  lime  also  produces  a  good  ef. 
feet. 

It  is  the  same  case  with  the  alkaline  hydrogenated 
sulphurets.  But  it  is  very  certain  that  we  never  oh- 
tain  any  success  from  the  employment  of  these  agents, 
when  we  have  left  any  acid  long  in  contact  with  the  wri¬ 
ting,  and  particularly  if  we  have  washed  the  paper  after^. 
wards. 

In  short,  we  may  easily  conceive,  that  in  this  case  the 
constituent  parts  of  the  ink  which  were  combined  with  the 
acid,  and  had  formed  with  it  compounds  soluble  in  water, 
having  been  taken  up  by  this  fluid,  ought  not  to  leave  any 
trace  of  their  existence  longer;  and  consequently  it  is  im¬ 
possible  that  the  agents  employed  for  discovering  them 
can  render  them  visible. 

It  is  also  for  this  reason  that  the  gallic  acid,  the  liquid 
prussiate  of  lime,  the  alkaline  hydrogenated  sulphurets, 
and  so  many  other  reagents  which  have  been  so  much 
praised,  can  no  longer  be  regarded  as  infallible  methods 
for  reviving  writing. 


ARTICLE  III. 

Improvement  of  Common  Ink, 

Most  of  the  inks  now  in  use  are  of  a  bad  quality.  Some 
are  spontaneously  destroyed ;  others  imperceptibly  lose 
their  black  colour,  and  assume  a  yellow  one ;  several,  af¬ 
ter  a  length  of  time,  enter  into  the  paper,  and  spoil  it; 
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Vastly,  there  are  some  which  are  first  pale  and  then  be¬ 
come  very  black. 

All  these  dift*erences  arise  from  the  nature  of  the  sub¬ 
stances  which  have  been  employed  in  the  making  of  the 
ink. 

Convinced  of  the  advantage  of  having  a  good  article 
of  this  kind,  the  author  commenced  a  series  of  expe¬ 
riments^  but  is  forced  to  admit  that  he  has  not  discover¬ 
ed  any  receipt  superior  to  that  which  has  been  publish¬ 
ed  by  Lewis.  This  ink,  according  to  our  author,  com¬ 
bines  every  advantage :  but  we  must  observe  that  it  is  no 
more  exempt  than  the  rest  from  being  dissolved  in  the 
acids,  and  in  this  respect  it  has  an  inconvenience  which 
those  who  wish  to  discharge  writing  from  paper  know 
very  well  how  to  profit  by.  This  circumstance,  no  doubt, 
induced  M.  Tarry  ,  to  make  some  new  experiments  in 
order  to  obtain  an*  ink  which  should  be  inalterable  by 
chemical  agents :  and  he  appears  to  us  to  have  succeeded 
in  his  object, 


I 


ARTICLE  IV. 

Discovery  of  an  Ink  which  resists  the  Action  of  Chemical 

Agents. 

The  author  describes  his  invention  in  the  following 
words : 

My  ink  is  founded  upon  principles  different  from  those 
of  all  others.  It  contains  neither  gall  nuts,  Brazil  wood, 
or  Campeachy,  gum,  nor  any  preparation  of  iron:  it  is 
purely  vegetable,  resists  the  action  of  the  most  powerful 
vegetables,  the  most  highly  concentrated  alkaline  solu¬ 
tions,  and,  finally,  all  the  solvents. 

The  nitric  acid  acts  very  feebly  upon  the  writing  per¬ 
formed  with  this  ink.  The’  oxymuriatic  acid  makes  it 
assume  the  colour  of  pigeon^s  dung.  After  the  action  of 
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this  last  acid;  the  caustic  alkaline  solutions  reduce  it  to 
the  colour  of  carburet  of  iron:  the  characters  of  the 
writing  nevertheless  remain  without  alteration,  and  it 
cannot  pass  through  these  different  states  except  after  long 
macerations.  The  principles  of  which  it  is  composed  ren¬ 
der  it  incorruptible,  and  it  can  retain  its  properties  many 
years.^^ 

•  The  results  which  we  obtained,  coincided  entirely  with 
those  of  the  author,  and  we  have  no  hesitation  in  saying, 
that  his  is  the  best  we  have  ever  seen  of  the  kind  which 
is  called  indelible  ink.  It  is  liable,  however,  to  deposit 
a  sediment,  a  disadvantage  which  we  think  might  be  re¬ 
moved  by  M.  Tarry  after  a  few'  more  experiments.  We 
have  tried  to  discharge  it  with  all  the  known  chemical 
agents,  but  without  effect ;  and  we  think  the  inventor  de¬ 
serves  the  thanks  of  the  Institute,  and  of  the  community  at 
large.  ^ 

•  It  may,  perhaps,  be  acceptable  to  our  readers  to  have  Dr.  I>cwis’s  receipt 
given  in  tills  place.  His  observations  arc  to  be  found  at  large  in  the  Commerce 
of  Arts. 

“  Put  into  a  stone  or  glass  bottle,  or  any  oilier  vessel,  three  ounces  of  finel} 
powdered  galls,  one  ounce  of  green  vitriol,  one  ounce  of  logwood,  finely  raspctl 
or  bruised,  one  ounce  of  gum  arable,  and  a  quart  of  soft  water.  Shake  the  bol-. 
tie  well,  and  let  the  ingredients  stand  in  a  moderately  w'arm  place  for  a  week  or 
ten  days,  shaking  it  frequently  in  tlie  day.  It  is  then  fit  for  use ;  but  a  little  be¬ 
fore  it  is  put  into  the  ink -stand,  it  is  better  to  shake  the  bottle  that  tlie  colour  ma\ 
be  more  uniformly  diff'used.” 

I  have  tried  this  and  various  other  receipts  for  ink  ;  but  after  an  experience  of 
several  years,  I  prefer  the  following,  by  Mr.  Ribancourt,  fi-om  Chem.  An»al. 
vol.  ii. 

Eight  ounces  of  galls,  and  four  ounces  of  logwood,  are  boiled  with  twelve 
pounds  of  water  for  an  hour,  or  till  one  half  of  its  quantity  is  evaporated.  This- 
liquor  is  then  percolated  through  a  hair  sieve,  and  four  ounces  of  vitriol,  or  sul¬ 
phate  of  iron,  three  ounces  of  gum  arable,'  one  ounce  of  copperas  or  sulphate  of 
copper,  (so  in  the  copy,)  and  one  ounce  of  sugar  candy,  are  added.  The  whole 
mass  is  stiiTcd  to  promote  the  solution  of  Uie  salts  and  gum,  after  which  it. 
is  left  to  stand  for  twenty-four  hours.  The  liquid  is  then  poured  oft’  from  its 
coarse  sediment,  and  preserved  in  well  stopped  glass  or  stone  jars.'  This  ink  ac¬ 
quires  a  beautiful  black  colour,  which  it  retains  for  a  long  time.’* 

It  is  to  be  regretted  that  Mr.  Tariy  has  not  given  us  the  receipt  for  his  ink, 
which  such  celebrated  cbemisls  as  the  authors  of  the  above  report,  speak  so 
highly  of.  Editor'. 
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Extract  from  a  Memoir  on  Vegetable  and  Animal  Ana¬ 
lysis.  By  M.  M.  Gay  Lussac  and  Thexard.* 

W HEN  we  had  conceived  the  project  of  analysing  ani¬ 
mal  and  vegetable  matters,  the  first  consideration  which 
presented  itself  to  our  serious  attention  was  to  trans¬ 
form,  by  means  of  oxygen,  the  vegetable  and  animal  sub- 
stances  into  water,  carbonic  acid,  and  azote.  It  was  evi¬ 
dent  that  if  we  could  succeed  in  operating  the  transfor¬ 
mation  so  as  to  collect  all  the  gases,  this  analysis  would 
be  accomplished  with  very  great  precision  and  simplici¬ 
ty.  Two  obstacles  presented  themselves:  one  was  to 
burn  completely  the  hydrogen  and  the  carbon  of  these 
substances,  and  the  other  to  operate  the  combustion  in 
close  vessels. 

We  could  expect  to  surmount  the  first  difficulty  only 
by  means  of  the  metallic  oxydes  which  easily  give  up 
their  oxygen,  or  by  the  hyper-oxygenated  muriate  of  pot- 
ash.  Some  experiments  soon  made  us  give  the  prefer¬ 
ence  to  the  above  salt,  which  succeeded  beyond  all  ex¬ 
pectation.  It  was  not  quite  so  easy,  however,  to  over¬ 
come  the  latter  difficulty:  for  we  could  not  attempt  com- 
bustion  in  a  retort  full  of  mercury.  To  prevent  the  mat¬ 
ter  from  being  burnt,  tlie  retort  must  have  been  broken:  it 
became  necessary  to  find  an  apparatus,  therefore,  in  which 
we  might — 

1.  Burn  portions  of  substance  so  small  as  not  to  frac¬ 
ture  the  vessels. 

2.  To  make  a  great  number  of  successive  combustions, 
in  order  that  the  results  might  be  perceptible. 

3.  To  collect  the  gases  as  they  were  formed. 

•  Tilloch,  vol.  38,  p.  60,  From.  Agnales  dc  Chimie,  tome  74,  p.  47. 
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We  now  exhibit  to  the  class*  an  apparatus  of  the  above 
description.  It  is  formed  of  three  distinct  pieces :  one  is 
a  very  thick  glass  tube,  closed  at  its  lower  extremity  by 
the  blow-pipe,  and  open  at  its  upper  end,  about  two  deci¬ 
metres  in  length,  and  eight  millimetres  in  breadth ;  it  has 
laterally,  five  centimetres  from  its  aperture,  a  very  small 
tube  also  of  glass,  which  is  soldered  to  it,  and  which  re¬ 
sembles  that  wdiich  w  e  should  adapt  to  a  retort  for  receiv¬ 
ing  the  gases.  The  other  piece  is  a  copper  ferule  into 
which  we  insert  the  open  extremity  of  the  large  glass 
tube,  and  w  ith  which  it  is  uniie.il  by  means  of  a  mastic 
which  melts  only  at  forty  degrees.  The  last  piece  is  a 
peculiar  kind  of  stopcock,  in  w  hich  the  w  hole  merit  of 
the  apparatus  consists.  The  key  of  this  stopcock  has  no 
hole  through  it,  and  turns  in  every  direction  without  giv¬ 
ing  vent  to  the  air:  there  is  simply  about  the  middle  of  it 
a  cavity  capable  of  receiving  a  small  pea:  but  this  cavity 
is  such  that  being  in  its  upper  position,  it  corresponds  to 
a  small  vertical  funnel  w  hich  penetrates  the  socket,  and 
of  w  hich  it  forms  in  some  measure  the  extremity  of  the 
beak,  and  w  Inch  when  brought  back  to  its  low  er  position 
communicates  with,  and  is  a  continuation  of,  the  body  of 
the  stopcock,  w  hich  ishoMow  ,  and  is  screw  ed  to  the  ferule. 
Thus,  when  w  o  put  small  fragments  of  any  matter  into 
the  funnel  and  turn  the  key,  the  cavity  is  soon  filled,  and 
carries  the  matter  into  tiie  body  of  the  stopcock,  from 
which  it  falls  into  the  ferule,  and  from  thence  to  the  bot¬ 
tom  of  the  glass  tube. 

If  this  substance,  therefore,  be  a  mixture  of  hyper-oxy¬ 
genated  muriate  of  potash  and  of  vegetable  substance  in 
proper  proportions,  and  if  the  low^er  part  of  the  glass  tube 
be  sufiBciently  w  arm,  it  w  ill  briskly  take  fire :  the  vegeta¬ 
ble  substance  will  then  be  instantaneously  destroyed  and 
transformed  into  water  and  carbonic  acid,  w  hich  will  l)e 

^  Of  the  National  Institute.  Editor. 
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tnllecied  over  mercury  with  the  oxygen  gas  issuing  by 
the  small  laleral  iiiije. 

In  order  to  execute  this  operation  easily,  we  may  con¬ 
ceive  that  it  is  necessary  that  the  matter  he  detached 
entirely  from  the  cavity  and  fall  to  the  bottom  of  the 
tube.  For  this  purpose  it  is  made  up  into  small  balls^ 
as  will  ])e  mentioned  j)rescntly:  we  may  also  conceive 
that  it  is  necessary  to  inquire  what  is  the  proper  quanti- 
ly  of  hyper-oxygenated  muriate  for  burning  completely 
vegetable  substance.  We  must  even  take  the  precau¬ 
tion  to  employ  at  least  one  half  more  than  this  substance 
requires,  in  order  that  the  combustion  may  be  com¬ 
plete. 

Jlut  of  all  the  inquiries  which  ought  to  precede  the 
operation,  the  most  important  is  the  analysis  of  the  hy¬ 
per-oxygenated  muriate  employed;  for  upon  this  all  the 
calculations  of  the  experiments  are  in  a  great  measure 
founded. 

All  this  being  well  understood,  it  will  be  easy  to  ana¬ 
lyse  a  vegetable  substance  with  the  hyper-oxygenated  mu¬ 
riate.  The  substance  is  to  be  ground  on  a  porphyry  slab 
with  the  greatest  care,  as  also  the  hyper  oxygenated  muri¬ 
ate;  quantities  of  both  arc  to  be  weighed  in  very  accurate 
scales;  they  are  to  be  well  mixed,  moistened,  and  rolled 
into  cylinders:  these  are  to  be  divided  into  small  balls^ 
which  are  to  be  exposed  to  a  boiling  heat  in  order  to  ren- 
der  them  as  dry  as  the  original  materials  were.  If  the 
substance  to  be  analvsed  is  a  vegetable  acid,  it  is  to  be 
combined  with  lime  or  barytes  before  mixing  it  with  the 
hyper-oxygenated  muriate :  the  salt  which  results  is  to  be 
analysed,  and  an  account  is  to  be  taken  of  the  carbonic 
acid  which  remains  united  to  the  base  after  the  experi¬ 
ment:  lastly,  if  the  substance  to  be  analysed  contains 
some  bodies  which  are  foreign  to  its  nature,  they  are  also 
to  be  taken  account  of. 
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Thus  we  know  accurately  that  a  ^iven  weight  of  this 
mixture  represents  a  known  weight  of  hyper-oxygena¬ 
ted  muriate^  and  of  the  substance  which  we  wish  to  ana¬ 
lyse. 

Now"  in  order  to  finish  the  operation,  nothing  more  is 
requisite  than  to  make  tlie  bottom  of  the  tube  red  hot :  to 
drive  off  all  the  air  by  means  of  a  certain  number  of  balls, 
w  hich  we  do  not  weigh,  and  w  hich  we  throw-  in  one  after 
another;  then  to  decompose  in  the  same  manner  a  weight 
of  them  precisely  determined,  and  carefully  to  collect 
all  the  gases  in  Masks  full  of  mei’cury  and  gauged  before¬ 
hand. 

If  all  the  flasks  are  of  the  same  capacity,  they  w  ill  be 
filled  w'ith  gas  by  equal  weights  of  mixture;  and  if  we 
examine  these  gases,  w  e  shall  find  them  perfectly  identi¬ 
cal,  an  evident  proof  of  the  extreme  accuracy  of  this  me¬ 
thod  of  analysis. 

The  tube  ought  to  he  kept  during  the  w  hole  operation 
at  the  highest  degree  of  heat  w  hich  it  can  support  w  ith- 
out  melting,  in  order  that  the  gases  may  not  contain  any 
oxy-carhuretted  hydrogen  gas.  In  all  cases  the  analysis 
ought  to  be  performed  over  mercury.  Tl  iis  is  a  proof  to 
which  it  is  indispensable  to  subject  them :  for  this  purpose 
it  is  sufficient  to  mix  them  w  ith  one  fourth  of  their  volume 
of  hydrogen,  and  to  pass  an  electric  spark  into  them. 
As  they  contain, a  great  excess  of  oxygen,  the  hydro¬ 
gen  w  hich  W’c  add,  and  of  w  hich  an  account  must  be 
kept,  burns  as  w  ell  as  the  w  hole  oxy-carburetted  hydro¬ 
gen  which  they  may  contain;  an<l  we  thus  acquire  the 
certainty  that  they  are  no  longer  formed  of  any  thing  luit 
carbonic  acul  ami  oxygen,  w  hich  must  be  separated  by 
potash. 

But  this  necessity  of  raising  the  temperature  obliges  us 
wi  the  other  hand  to  take  some  precautions  in  order  that 
the  stopcock  may  not  be  heated.  With  this  view-  the  glass^ 


On  Vegetable  and  Animal  Analysis.  ^ 

tnbe  is  passed  tlirougli  a  brick  to  which  it  is  fastened  with 
chiy,  and  which  at  the  same  time  gives  solidity  to  the  ap¬ 
paratus  :  besides  this,  w  e  must  solder  to  the  body  of  the 
stopcock  a  small  hollow  cylinder  in  which  w  ater  is  put,  or 
ratlwir  ke. 

We  have  thus  all  the  necessary  data  for  knowing  the 
proportion  of  the  principles  of  the  vegetable  substance: 
we  know  how^  much  of  this  substance  has  been  burnt, 
since  w  e  have  the  w  eight  of  it  to  a  demi-milligramme :  we 
know  how  much  oxygen  is  wanted  to  transform  it  into 
water  and  into  carbonic  acid,  since 'the  quantity  of  it  is 
given  by  the  diflerence  w  hich  exists  between  that  contain¬ 
ed  in  the  hy|>er-oxygenated  muriate  and  that  contained  in 
the  gases :  lastly,  we  know  how  much  carbonic  acid  is 
formed,  and  w  e  calculate  how  much  water  ought  to  be 
formed. 

By  follow  Ing  the  same  order  of  analysis,  we  also  suc¬ 
ceed  in  determining  the  proportion  of  the  constituent  prin¬ 
ciples  of  all  the  animal  substances.  But  as  these  sub¬ 
stances  contain  azote,  and  as  there  would  be  a  formation 
of  nitrous  acid  gas,  if  we  employed  an  excess  of  hyper- 
oxygenated  muriate  in  order  to  burn  them,  we  need  only 
employ  a  quantity  sufficient  for  reducing  them  completely 
into  carbonic  acid  gas,  oxy-carburetted  hydrogen,  and 
azote,  of  w  hich  we  perform  the  analysis  in  the  eudiometer 
with  mercury  by  the  common  methods,  and  from  which 
w^e  may  conclude  exactly  that  of  the  animal  substance  it¬ 
self. 

The  method  in  which  w  e  proceed  to  the  analysis  of  ve . 
gctable  and  animal  substances  being  exactly  know  u,  we 
can  tell  wdiat  quantity  of  it  we  decompose  without  any 
fear  of  weakening  the  confidence  w  hich  w  e  ought  to  have 
in  our  results.  This  quantity  rises  at  most  to  six  deci¬ 
grammes:  besides,  if  there  w  as  the  smallest  doubt  as  to 
iheir  exactness,  w  e  could  get  rid  of  it  upon  recollecting 
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that  we  fill  successively  with  gas,  two  and  sometimes  three 
flasks  of' the  same  capacity;  that  these  gases  are  identi¬ 
cal,  and  always  proceed  from  one  and  the  same  weight  of 
materials. 

We  might  add,  that  the  exactness  of  any  analysis  con¬ 
sists  rather  in  the  accuracy  of  the  instruments,  and  of 
the  methods  which  we  employ,  than  in  the  quantity  of 
matter  upon  which  w  e  operate.  The  anilysis  of  the  air 
is  more  exact  than  any  analysis  of  the  salts,  and  yet  it  is 
performed  upon  two  or  three  hundred  times  less  matter 
than  the  latter.  This  is  because  in  the  former,  where  w  e 
judge  of  w  eights  by  volumes  w  hich  are  very  considera¬ 
ble,  the  errors  which  w  e  may  commit  are  perhaps  one 
thousand  or  twelve  hundred  times  less  perceptible  than 
in  the  latter,  where  we  are  deprived  of  this  resource. 
Now  as  w  e  transform  into  gas  tlie  substances  winch  w  e 
analyse,  wx  bring  our  analyses  not  only  to  the  certainty 
of  the  common  mineral  analyses,  but  to  that  of  the  most 
precise  mineral  analyses :  more  particularly  as  w^e  collect 
at  least  a  litre  of  gas,  and  as  we  find  even  in  our  w  ay  of 
proceeding  the  proof  of  an  extreme  exactitude  and  of  the 
most  trifling  errors. 

We  have  already  methodically  analysed,  with  all  the 
precautions  just  mentioned,  sixteen  vegetable  substances : 
viz.  the  oxalic,  tartarous,  mucous,  citric,  and  acetic  acids: 
turpentine  in  resin ;  copal,  wax,  olive  oil ;  sugar,  gum, 
starch,  sugar  of  milk,  oak  and  ash  w  ood,  and  the  crystal- 
lizable  principle  of  manna.  The  results  which  w  e  ob- 
tained  seem  to  us  to  be  of  the  first  rate  importance,  for 
they  led  to  three  very  remarkable  law  s  to  wiiicli  the  com¬ 
position  of  vegetables  is  subjected,  and  Avhich  may  be 
thus  expressed : 

First  Law. 

:V  vegetable  substance  is  always  acid  wiicn  the  oxy- 
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geii  is  to  the  hydi*ogen  in  a  greater  proportion  than  in  wa¬ 
ter. 

Second  Law. 

A  vegetable  substance  is  always  resinous,  oily,  or  al¬ 
coholic,  &c.  when  the  oxygen  is  in  a  less  proportion  to 
the  hvclroccn  than  in  water. 

«/  ry 

Third  Law. 

Lastly,  a  vegetable  substance  is  neither  acid  nor  re¬ 
sinous,  and  is  analogous  to  sugar,  gum,  starch,  sugar  of 
milk,  to  the  ligneous  fibre,  to  the  crystallizable  principle 
of  manna  when  the  oxygen  is  in  the  same  proportion  as  in 
water. 

Thus,  supposing  for  a  moment  that  hydrogen  and  oxy¬ 
gen  were  in  the  state  of  water  in  vegetable  substances, 
^  which  we  are  far  from  thinking  is  the  case,  the  vegetable 
acids  would  be  formed  of  carbon,  water  and  oxygen  in 
various  proportions. 

The  resins,  the  fixed  and  volatile  oils,  alcohol  and 
ether,  would  be  formed  of  carbon,  water  and  hydrogen, 
also  in  various  proportions. 

Lastly,  sugar,  gum,  starch,  sugar  of  milk,  the  ligneous 
filire,  the  crystallizable  principle  of  manna,  would  only 
be  formed  of  carbon  and  water,  and  would  only  differ  in 
the  greater  or  less  quantities  which  they  contained. 

Y  This  may  be  shown  by  citing  various  analyses  of  acid 
and  resinous  substances,  and  of  substances  w  hich  are  nei¬ 
ther  acid  nor  resinous. 

One  hundred  parts  of  oxalic  acid  contain  : 

fCarbon .  26.566 


Carbon  . 
Oxygen  . 
Hydrogen 


26.566^  t- 
70.689  ^ 

2.745 


Oxygen  and  hydrogen 
in  the  proportions  in 
which  they  exist  in 

water . 

Oxygen  in  excess 


22.872 

50.562 


i;  1 1  .* 
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One  hundred  parts  of  acetic  acid  contain : 

’Carbon  .  .  . 


Carbon  . 
Oxygen  . 
Hydrogen 


50.224 

44.147 

5.629 

100 


....  50.224 

Oxygen  and  hydrogen 
in  the  proportions  in 
which  they  exist  in 

water . 46.9 1 1 

Oxygen  in  excess  .  2.865 

100 

The  oxalic  acid  contains,  therefore,  more  than  half  its 
weight  of  oxygen  in  excess,  in  proportion  to  the  hydro¬ 
gen,  whereas  in  the  acetic  acid  this  excess  is  not  quite 
three  centiemes.  *  -  • 

These  .tw  o  acids  occupy  the  extremes  of  the  series  of 
the  vegetable  acids:  of  all  the  acids  the  one  is  the  most, 
and  the  other  is  on  the  contrary  the  least  oxygenated :  tliis 
is  the  reason  wdiy  it  requires  so  much  nitric  acid  to  con¬ 
vert  sugar  .and  gum,  &c,  into  oxalic  acid ;  and  this  is  tiie 
reason,  on  the  contrary,  that  so  many  vegetable  and  ani¬ 
mal  substances  produce  so  easily  acetic  acid  in  a  great 
many  circumstances,  and  tliat  wine  in  particular  is  chang¬ 
ed  into  vinegar  without  any  intermediate  acid  being  form¬ 
ed  ;  a  phenomenon  which  had  not  been  hitherto  explain¬ 
ed,  because  vinegar  has  been  regarded  as  the  most  highly 
oxygenated  of  all  the  acids. 

One  hundred  parts  of  common  resin  contain  : 

Carbon . 75.944 

Hydrogen  and  oxygen  iu  the  proportions  in  which  tliey 

exist  in  water . 15.156 

Hydrogen  in  excess . 8.900 


100 

One  hundred  parts  of  olive  oil  contain  : 

Carbon . 77.213 

Hydrogen  and  oxygen  in  the  proportions  in  which  they  exist 

in  water . .  .  i . 10.712 

Hydrogen  in  excess . .  -  12.075 
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One  hundred  parts  of  crystallized  sugar  contain  : 


Carbon  . 
Oxygen  . 
Ifydrogen 


40.704 

52.101 

7.105 

100 


Carbon . 

Hydrogen  and  oxygen 
in  the  proportions  in 
which  they  are  iii 

water . 

Oxygen  in  excess 
Hydrogen  in  excess  . 


40.194 


59.806 

0. 

0. 


100 


One  hundred  parts  of  ash  wood  contain: 


Carbon  .  .  -  . 

Oxygen  .  .  . 

Hydrogen  .  . 


51.192 

42.951 

5.857 


O 


Carbon . 

Hydrogen  and  oxygen 
in  the  proportions  in 
which  they  are  in 
water  .... 
Oxygen  in  excess 
Ilyd  rogen  in  excess  . 


51.192 


48.808 

0. 

0. 


100 

These  results  prove  a  very  important  fact:  viz.  that 
water  se  or  its  principles  are  seized  upon  by  the  vege¬ 
table  in  the  act  of  vegetation;  for,  all  the  vegetables  be¬ 
ing  almost  entirely  formed  of  ligneous  fibres  and  muci¬ 
lage,  which  contain  oxygen  and  hydrogen  in  the  same 
proportions  as  water,  it  is  evident  that  when  carried  into 
the  substance  of  the  vegetable  it  is  then  combined  with 
carbon  in  order  to  form  them. 

If,  therefore,  it  were  in  our  power  to  unite  these  two 
bodies  in  every  given  proportion,  and  to  bring  their  mole¬ 
cules  together  in  a  proper  manner,  Ave  should  certainly 
make  all  the  vegetables  which  hold  the  middle  rank  be¬ 
tween  the  acids  and  the  resins,  such  as  sugar,  starch,  the 
ligneous  fibres,  &c. 

Among  the  animal  substances  we  have  only  as  yet 
analysed  fibrine,  albumen,  gelatine,  and  the  caseous  sub¬ 
stance.  •  •  •  # 

It  results  from  our  analyses,  that  in  these  four  sub¬ 
stances,  and  probably  in  all  analogous  animal  substances, 

VoL.  u.  H 
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tlie  hydrogen  is  in  a  greater  proportion  to  the  oxygen  than 
in  water;  that  the  greater  the  excess  of  hydrogen,  the 
greater  is  the  quantity  of  azote  which  they  contain  also; 
that  these  two  quantities  are  almost  both  in  the  same  pro¬ 
portion  as  in  ammonia,  and  that  it  is  probable  that  this 
proportion,  which  we  nearly  approach,  does  actually 
exist:  the  more,  probably,  because  we  always  find  a  little 
too  much  hydi*ogen,  and  as  all  tlic  errors  which  we  can 
make  tend  to  increase  the  quantity  of  it.  We  shall  judge 
of  this  by  the  two  following  analyses. 

One  liundred  parts  of  fibrinc  contain : 

Carbon . '  .  51.675 

Hydrogen  and  oxygen  in  the  pi'oportion  in  which  they  exist 

ill  water  .........  26.607 

Hydrogen  in  excess  ........  5.387 

Azote  .  .  .  *  . 16.331 


One  hundred  parts  of  caseous  matter  contain  : 

Carbon  .  ^  .  .' . *  .57.190 

Hydrogen  and  oxygen  in  the  proportion  in  which  they  exist 

in  water . 18.778 

Hydrogen  in  excess  . 5.680 

Azote . *  .  .  .  .  '.  18.352 


Admitting  this  report  to  be  correct,  these  substances 
would  corres])ond,  with  respect  to  the  rank  which  they 
ought  to  hold  among  the  animal  substances,  to  the  rank 
occupied  by  sugar,  gum,  ligneous  fibre,  &c.  among  the 
vegetable  substances :  for  in  the  same  way  as  hydrogen 
and  oxygen,  the  gaseous  principles  of  the  former,  may 
be  reci4)rocally  saturated  and  form  water;  in  the  same 
way  hydrogen,  oxygen  and  azote,  the  gaseous  principles 
of  the  latter,  may  be  also  reciprocally  saturated  and  form 
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water  and  ammonia :  .so  that  the  carbon,  which  is  the 
only  fixed  principle  which  all  of  them  contain,  does  not 
possess  any  proj)erty  relative  to  that  saturation.  If  we 
are  guided  by  analogy,  we  might  compare  under  this  point 
of  view  the  animal  acids  with  the  vegetable  acids,  and 
the  animal  fats  (if  there  are  any  which  contain  azote) 
with  the  resins  and  vegetable  oils :  consequently  the  hy¬ 
drogen  could  not  be  in  a  sufficient  quantity  in  the  uric 
acid,  for  satuating  tlie  oxygen  and  azote  which  this  acid 
contains,  or  to  form  water  and  ammonia  by  combining 
with  these  two  bodies,  and  tlie  contrary  w  ould  take  place 
in  the  animal  fats.  A  numerous  train  of  consequences 
may  certainly  be  draw  n  from  all  the  preceding  results  ? 
l)ut  we  shall  defer  the  further  consideraticui  of  the  subject 
till  a  future  occasion. 


On preseivring  Fresh  Water  sweet  during  long  Voyages. 

H,j  S  \MUEL  Bkm  HAM,  Fsqiiire.^ 

The  Society  for  the  Encouragement  of  Arts,  &c.  hav¬ 
ing  thought  proper  to  oiler  a  premium  in  order  to  ascer¬ 
tain,  for  the  use  of  the  public,  the  best  mode  of  preserving 
fresh  w  atcr  sw  eet  at  sea,  I  request  you  to  lay  before  the 
Society  an  account  of  the  method  w  hich  I  have  employed 
for  tills  purpose  on  board  two  ships,  and  which  has  been 
attended  w  ith  all  the  success  that  can  be  reasonably  ex- 
])ected. 

The  mode  in  which  I  conceived  fresh  w  ater  migh^ie 
preserved  sweet,  was  merely  by  keeping  it  in  vessels  of 

•‘TillochjVol.  12,  p.  12.  From  .tli^  Transactions  of  the  Society  of  Arts,  See. 
Adelphi.  London,  for  1801.— The  Society  awarded  tlieir  gold  medal  to  Mr.Bent- 
liamfor  this  communication. 
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which  the  iuterioi*  linii):^  at  least  should  he  of  siicli  a  sub¬ 
stance  as  should  not  he  acted  upon  hy  (lie  water,  so  as  to 
become  a  cause  of  contamination.  Accordingly,  on  hoard 
the  two  sliips  here  alluded  to,  the  greater  part  of  the  wa¬ 
ter  was  kept,  not  in  casks,  hut  in  cases  or  tanks,  which, 
thougli  they  were  made  of  wood,  on  account  of  strength, 
were  lined  with  metallic  plates,  of  the  kind  manufactured 
hy  Air.  Charles  AVyatt,  of  llridge  street,  under  the  de¬ 
nomination  of  tinned  copper  sheets ;  and  the  junctures  of 
the  plates  or  sheets  were  s(ddere<l  together,  so  that  the 
tightness  of  the  cases  depended  entirely  on  the  lining,  the 
water  having  no  where  access  to  the  wood.  The  shape 
of  these  cases  was  adapted  to  that  of  the  hold  of  the  ship, 
some  of  them  being  made  to  fit  close  under  the  platform, 
•by  which  means  the  quantity  of  water  slowed  was  consi¬ 
derably  greatbr  than  could  have  been  stowed,  in  the  same- 
space,  by  means  of  casks ;  and  thereby  the  stowage  r(»om 
on  board  ship  was  very  much  increased. 

The  quantity  of  water  kept  in  this  manner  on  board 
cjich  ship  was  about  forty  tuns,  divided  into  sixteen  tanks ; 
and  there  was  likewise  on  board  each  of  the  ships  about 
thirty  tons  stowed  in  casks  as  usual. 

As  the  stowing  the  water  in  tanks  was  considered  as 
an  experiment,  the  water  in  the  casks  was  use<l  in  prefer¬ 
ence;  tliat  in  the  tanks  being  reserved  for  occasions  of  ne¬ 
cessity,  excepting  that  a  small  quantity  of  it  was  used 
occasionally  for  the  purpose  of  ascertaining  its  purity,  or 
w  hen  the  w  ater  in  the  casks  was  deemed,  when  compared 
with  that  in  the  tanks,  too  bad  for  use. 

The  water  in  thirteen  of  the  tanks  on  board  one  ship, 
anff  in  all  the  tanks  on  boiird  of  the  other,  was  always  as 
sweet  as  when  first  taken  from  the  source:  but  in  the 
other  three  of  the  banks  on  board  one  ship,  the  w  ater  was 
found  to  be  more  or  less  tainted  as  in  the  casks.  This 
difference,  how  ever,  is  easily  accounted  for,  by  supposing 
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that  the  water  of  these  tanks  was  contaminated  before  it 
was  put  into  them;  for  in  fact  the  whole  of  the  water  was 
brous^ht  on  board  in  casks  for  the  purpose  of  tilling  the 
tanks^  and  no  particular  care  was  taken  to  taste  the  water 
at  tlie  time  of  taking  it  on  board. 

After  the  water,  kept  in  this  manner,  had  remained  on 
board  a  length  of  time  whicji  was  deemed  sufficient  for 
experiment,  it  was  used  out,  and  the  tanks  were  replen¬ 
ished  as  occasion  recjuired :  but  in  some  of  the  tanks,  on 
board  one  ship  at  least,  the  original  w  ater  had  remained 
three  years  and  a  half,  as  appears  by  the  certificates  herc- 
W'ith  inclosed.  About  twenty-five  gallons  of  the  W'.ater, 
w  hich  had  I'emaiiied  this  length  of  time  in  the  ship,  are 
sent  to  the  Society,  in  tw  o  vessels  made  of  the  same  sort 
of  tinned  copper  w  ith  Avhich  the  tanks  were  lined.  1 
am,  &c. 

Samuel  Bentham. 

Mr.  Taylor. 

A  certificate  from  captain  William  Bolton,  command¬ 
er  of  the  said  vessel,  dated  Slieerness,  :28th  of  June  1800, 
accompanied  this  letter,  stating,  that  the  w  ater  delivered 
to  the  Society  w  as  taken  from  a  tank  holding  about  seven 
hundred  gallons,  and  which  his  predecessor,  captain 
Portlock,  had  informed  him  had  been  poured  into  this 
tank  in  December  1796,  except  about  thirty  gallons  add¬ 
ed  in  1798,  and  had  remained  good  during  the  w  hole 
time. 

The  signatures  to  the  above  accounts  w  ere  certified  on 
the  asth  of  Jtinc  1800,  by  the  revcrciul  C.  Tlice,  minis¬ 
ter  of  Slieerness. 

In  a  letter  dated  January  27,  general  Bentliam  also 
states,  that  the  water  which  had  been  preserved  sweet  on 
lioard  his  majesty’s  sloops  Arrow  and  Dart,  and  of  which 
he  had  sent  specimens  to  the  Society,  was  taken  from  the 
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well  at  the  king’s  brewhouse  at  Weevil,  from  whence 
ships  of  war  lying  at  or  near  Portsmouth  are  usually 
supplied  with  water  for  their  sea  store,  as  well  as  for 
present  use: 

NOi  14. 

liecijje  for  an  elastic  and  permanent  Varnish  for  Hats 
or  Helmets  of  Felt j  Gaiters,  or  other  Parts  of  Dress 
in  Leather,  as  Boots  and  Shoes^  and  which  may  be  also 
employed  xrith  Success  in  varnishing  Cloth  and  Linen.^ 

First  Operation, — It  is  necessary,  in  the  first  place, 
to  free  the  hats,  or  other  articles  of  felt,  from  all  the  gum 
which  they  may  contain.  This  nuiy  be  easily  efl'ected  by 
w  ashing  them  in  warm  water,  and  afterwards  pressing 
them.  Pefore  they  are  perfectly  dry,  they  must  be  placed 
on  moulds  in  order  that  they  may  be  preserved  in  their 
proper  shape,  and  be  without  wrinkles, — a  very  essential 
requisite.  New  leather,  as  well  as  old,  must  be  scraped 
in  order  to  clear  its  superficies  from  the  wax  or  grease 
with  which  it  is  impregnated.  Colophony,  or  resin  in 
powder,  laid  upon  a  coarse  brush,  also  itimoves  the  grease 
perfectly  w  ell. 

Second  Operation. — All  felt  hets  have  a  kind  of  dow  n 
or  nap,  of  w  hich  they  must  be  cleared,  when  dry,  by 
means  of  pumice  stone;  and  every  part  of  the  hat  where 
the  varnish  is  to  be  applied  must  be  smoothed  in  this 
manner.  Leather  must  be  smoothed  in  the  same  manner 
also  to  remove  all  inequalities,  and  even  the  marks  of  the 
scraper. 

The  same  method  must  be  pursued  with  cloths  or 
linens. 


*  Tillocli,  vol.26,  p.  1.  From  Bibliotbcque  Physico-Economique,  May  1806. 
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for  Hats  or  Ilebnets  of  Felty  Gaiters^ 

'  Third  Operation, — The  down  being  removed  in  the 
manner  above  described,  a  coat  of  the  black  varnish,  to 
be  afterwards  mentioned,  must  be  laid  on  the  articles  to 
be  varnished.  They  must  be  allowed  to  dry  well  upon 
their  moulds,  that  they  may  not  assume  any  wrinkles, 
which  prevent  the  proper  distribution  of  the  varnish. 

Fourth  Operation, — This  first  coat  of  varnisli  being 
perfectly  dry,  the  pumice  stone  must  be  again  resorted  to, 
in  order  to  remove  any  small  inequalities  which  may  re¬ 
main. 

Fifth  Operation, — When  the  air  is  dry  and  warm,  a 
second  coat  of  the  black  varnish  must  be  applied,  and 
also  polished  with  the  pumice  stone. 

Sixth  Operation, — The  finishing  hand  must  now  be 
put  to  the  article  by  laying  on  the  varnish  to  be  after¬ 
wards  described,  taking  care  to  employ  for  this  purpose 
a  small  and  compact  pencil,  in  order  t(»  spread  tlie  varnish 
uniformly  and  equally. 

When  the  first  coat  of  varnish  is  well  dried,  it  must  be 
sprinkled  with  pumice  stone  reduced  to  fine  powder,  and 
then  rubbed  all  over  with  a  wet  sponge,  or  a  piece  of  fine 
linen  rag  also  wetted,  in  order  to  render  the  varnisli  per¬ 
fectly  smooth;  or  in  place  of  pumice  stone,  with  tripoli 
soaKcd  in  oil  and  rubbed  with  the  palm  of  the  hand.  As 
to  the  second  and  last  coat  of  varnish,  it  must  be  polished 
when  welt  dried,  by  sprinkling  it  with  starch  and  rubbing 
it  with  a  piece  of  old  linen  rag,  w  Inch  w  ill  give  it  a  verj* 
fine  lustre. 

In  the  event  of  the  varnish  being  tarnished,  or  losing 
its  lustre  by  long  usage,  in  order  to  restore  it,  place  the 
articles  of  felt  or  leather  in  boiling  w  ater  for  a  minute, 
then  let  them  dry  thoroughly,  sprinkle  them  with  starch, 
and  rub  them  with  a  pieccr  of  dry  linen,  and  they  will 
resume  their  former  lustre. 
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Preparation  of  Linseed  Oil^  under  the  Denomination  of 

Oil  of  Marmite. 

« 

Take  Linseed  oil  .  15  pounds. 

Umber ,  .  4  ounces. 

Red  lead  .  1  pound  8  ounces. 

White  lead  .  3  pounds  4  ounces. 

Put  the  wliole  in  a  pot  placed  upon  a  coal  fire ;  boil  it  for 
thirty-six  or  forty  minutes;  stir  it  from  time  to  time  with 
a  wooden  spatula;  and  care  must  be  taken  that  it  is  nei¬ 
ther  too  little  boiled^  nor  viscous  from  being  too  much. 

Upon  taking  the  pot  ofl‘  the  fire,  •  throw  in  a  piece  of 
bread,  both  crust  and  crumb,  of  the  size  of  a  small  loaf. 
Cover  it,  and  let  it  cool  for  twenty-four  hours.  ^V\\t  oil 
thus  prepared  is  made  use  of  for  various  purposes. 

Composition  of  the  Black  Varnish. 

1.  Take  of  black  umber  two  pounds  thirteen  ounces; 
cut  it  into  small  pieces,  and  place  them  in  a  frying  pan 
upon  a  very  brisk  fire,  and  roast  it  like  coflec  for  about 
three  quarters  of  an  hour;  bruise  it  afterwaixls  upon  a 
marble  slab,  by  mixing  it  in  the  manner  of  painters,  witli 
a  little  boiled  linseed  oil,  and  keep  it  in  a  stone  pot. 

2.  Take  three  pounds  of  verdigrise ;  reduce  it  to  an  im¬ 
palpable  powder ;  mix  it  with  the  boiled  linseed  oil ;  then 
put  it  into  the  stone  pot  which  contains  the  umber. 

3.  Take  of  lamp-black  one  pound,  mix  it  also  m  ith  boil¬ 
ed  linseed  oil,  and  after  putting  it  also  into  the  stone  pot, 
blend  the  whole  well  together. 

This  is  the  mixture  made  use  of  to  varnish  articles  of 
felt,  cloth,  or  leather,  observing  that  when  leather  is  to 
be  varnished  it  is  essential  to  give  it  previously  two  or 
three,  and  sometimes  even  six  coats  of  linseed  oil ;  it  must 
be  well  dried  each  time^  in  order  to  extract  the  crease 
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Ti  oiii  the  leallicr,  ^vax,  or  fish  oil,  iu  order  tliat  the  var¬ 
nish  may  incorporate  with  the  leatlier  more  easily.  This 
[)reeaution  must  be  made  use  of  with  soft  boots,  whea 
placed  upon  moulds  or  boot-trees;  and,  without  even  tak¬ 
ing  them  off,  as  many  coats  of  varnish  may  be  laid  on  as 
necessary. 

Method  of  preparing  the  Varnish. 

Take  of  Prussian  blue  .  IS  ounces. 

Indigo  .  .  12 

Bruise  these  two  separately  upon  a  marble  slab;  mix 
them  up  with  a  little  oil,  and  put  them  in  a  pot  by  them¬ 
selves. 

Afterwards  take  of  gum  copal  .  Bounces. 

Prepared  nut  oil  5 
Spirit  of  turpentine  14 

Put  the  gum-copal,  bruised  in  a  matrass  with  a  large 
neck,  upon  a  strong  fire,  but  not  flaming,  taking  care  to 
stir  it  often,  and  to  keep  it  uncovered.  We  know  that 
the  gum  is  totally  disscdved  when  the  smoke  has  entirely 
abated  in  the  matrass;  pour  into  it,  by  little  and  little,  pre¬ 
pared  nut  oil,  stirring  it  in  order  to  incorporate  the  w  hole 
completely.  Afterwards,  and  in  the  same  manner,  the 
spirit  of  turpentine  is  poured  in,  and  the  mixture  is  then 
taken  from  the  fire,  filtered,  and  cooled;  it  is  then  made 
use  of  to  grind  with  the  Prussian  blue  and  indigo  in  small 
«{uantities  at  a  time,  and  the  whole  is  w  ell  mixed  together. 

Tills  mixture  forms  the  fine  varnish  for  the  purposeis 
indicated. 


II. 
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Method  of  making 
NO,  l;i. 

*iccount  of  a  Method  of  making  Soap  of  Wool^  icith  Ob¬ 
servations  respecting  its  use  in  various  arts^  By  M, 
Chaptal.*  ( 

I  HAVE  already  shown  the  manner  of  makings  at  all 
times,  in  every  place,  and  at  a  small  expense,  a  sapona¬ 
ceous  liquor  which  may  be  conveniently  used,  instead  of 
soap^  for  domestic  purposes.  (See  the  Report  of  Messrs. 
Pelletier,  d’Areet,  and  Le  Lievre,  on  the  art  of  making 
soap.f )  I  shall  now  present  to  the“  public  a  supplement 

•  Repertory ^  rol.  7|  p.  346.  Fromn,  the  Annales  dt  Chimie. 
f  As  that  part  of  the  report  referred  to  by  M.  Chaptal  appears  to  be  of  general 
otUity,  we  shall  here  ^ve  a  translation  of  it. 

*A  very  good  way  of  using  soap  is^  to  employ  it  In  a  liquid  state ;  that  is,  dis> 
solved  in  water.  In  consequence  of  which,  M.  Chaptal  proposes  that  sapona¬ 
ceous  liquors  should  be  prepared,  which  may  be  used  instead  of  solutions  of 
soap;  and,  in  order  to  be  able  to  procure  such  liquors,  at  all  times,  in  all  places, 
and  at  a  small  expense,  he  advises  one  or  the  other  of  the  following  methods  to 
be  practised.  We  shall  describe  them  exactly  as  M.  Chaptal  communicated 
them  to  us,  with  observations  tliereon,  made  by  himself. 

First  Method. 

Take  the  ashes  produced  from  the  combustion  of  wood  which  has  not  been 
floated,  and  make  a  ley  of  them,  according  to  the  usual  manner;  mixing  with 
the  ashes  a  handful  or  two  of  quick-lime,  well  pounded,  or  recently  slaked.  Let 
the  Icy  stand  till  it  is  grown  clear,  by  the  settluig  or  swimming  of  the  foreign  sub¬ 
stances  contained  therein :  then  pour  it  into  another  vessel,  and  keep  it  for  use. 
When  it  is  proposed  to  make  use  of  this  ley,  take  any  quantity  of  oil,,  and  pour 
upon  it  thirty  or  forty  times  as  mueh  of  the  ley.  Immediately  a  liquor  as  white 
as  milk  will  be  formed,  which,  by  being  well  shaken,  or  stirred,  lathers  and 
froths  like  a  good  solution  of  soap.  This  liquor  is  to  be  poured  into  a  washing- 
tub,  or  other  vessel,  and  to  be  diluted  with  a  greater  or  less  quantity  of  water ; 
after  which,  the  linen,  meant  to  be  washed,  is  to  be  steeped  therein,  to  be  rubbed, 
and  wrung,  in  the  usual  way. 


Observations. 

1.  It  is  better  that  the  ley  should  not  be  made  until  the  time  when  it  is  to  be 
used :  if  it  is  left  to  stand  in  open  vessels,  its  power  is  weakened,  and  its  nature 
is  changed. 

2.  Fresh  wood  ashes  are  preferable  to  old  ones,  particularly  if  the  latter  have 
been  exposed  to  the  air ;  in  tliat  case,  they  have  no  longer  their  usual  power,- 


Soap  of  WooL 

10  my  former  work,  instructing  them  how  to  prepare,  as 
a  substitute  for  soft  soap,  (which  is  at  present  made  use 

and  we  must,  in  order  to  make  them  serve  our  purpose,  mix  with  them  a  greater 
proportion  of*  quick-lime. 

3.  Those  ashes  also  are  preferable  which  are  produced  from  hard  wood :  those 
which  are  lefl  after  the  burning  of  floated  wood  cannot  be  made  use  of  with 
equal  success. 

4.  Fat  oils,  of  a  thick  consistence,  are  most  proper  for  the  purpose  here  spo¬ 
ken  of;  fine  thin  oils  are  by  no  means  fit  for  it. 

5.  If  stinking  oil  be  made  use  of,  it  is  apt  to  ^ve  a  bad  smell  to  the  linen ;  this 
may  be  removed  by  passing  the  linen  carefully  through  a  strong  pure  ley ;  but, 
in  general,  this  smell  goes  off  as  the  linen  becomes  drj'. 

6.  When  the  mixture  of  oil  with  the  ley  is  of  a  yellow  colour,  it  must  be  di¬ 
luted  witli  water. 

7.  When  the  oil  rises  in  the  ley,  and  swims  upon  the  surface  of  it,  in  the  form 
of  small  drops,  it  shows  Uiat  the  oil  is  not  fit  for  the  purpose,  not  being  thick 
enough  ;  or  else,  that  the  ley  is  too  strong,  >r  not  sufficiently  caustic. 

8.  To  prevent  the  quick-lime  from  losing  its  power,  and  that  we  may  always 
have  some  to  use  when  we  want  it,  it  may  be  broken  into  small  pieces,  and  kept 
in  bottles  well  dried,  and  well  corked. 

Second  J\Utkod. 

# 

Floated  wood,  which  is  made  use  of  in  many  parts  of  France,  produces  ashes 
which  contain  very  little  alkaline  salt,  and  which  are  consequently  very  im¬ 
proper  for  making  leys ;  in  that  case,  barilla,  or  potash,  may  be  used  instead  of 
them. 

Take  barilla,  and  break  it  into  pieces  about  the  size  of  a  walnut;  put  these 
Into  a  vessel  of  any  kind,  and  pour  upon  them  twenty  times  their  weight  of  wa¬ 
ter  :  the  water  is  to  be  left  upon  the  barilla  till  it  appears,  by  putting  a  little 
upon  the  tongue,  to  be  sligittly  salt. 

Some  oil  is  tlicn  to  be  put  into  an  earthen  vessel,  and  forty  times  is  much  of 
the  barilla  ley  is  to  be  poured  upon  it ;  the  mixture,  which  soon  becomes  milky, 
is  to  be  well  shaken,  or  stirred;  and,  after  being  diluted  with  more  or  less  clean 
water,  according  to  its  strengtli,  and  the  purpose  tor  which  it  is  intended,  is  to 
he  made  use  of  like  a  solution  of  soap  in  water.  . 

Instead  of  barilla,  potash  may  be  employed,  but  it  requires  a  small  quantity  of 
pounded  quick-lime  to  be  mixed  with  it. 

Observations. 

1.  Alicant  or  Cartliagena  barilla  may  be  used  without  any  mixture  of  lime; 
but  the  bad  barilla  of  our  country  requires  to  have  mixed  with  it  a  greater  or 
less  proportion  of  lime,  according  to  its  degree  of  strength  and  purity. 

2.  When  bariiia,  of  what«  ver  kind  it  be,  is  in  a  state  of  efflorescence,  it  cannot 
be  employed  without  a  mixture  ot  lime. 
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of  iu  fulling  almost  every  kind  of  woollen  stuff,  j  a  kind  of 
soap  which  costs  little,  and  which  may  be  easily  made  in 
every  woollen  manufactory. 

In  .^all  manufactories  of  cloth,  blankets,  and  other 
woollen  goods,  it  is  the  custom  to  full  the  stuff*,  as  soon 
as  it  comes  from  the  loom.  The  intention  of  this  opera¬ 
tion  is,  not  only  to  scour  the  cloth,  &:c.  but  also  to  render 
it  more  compact;  and,  in  performing  it,  about  thirty  pounds 
of  soft  soap  are  used  to  eighty  pounds  of  woollen  stuff*. 
In  the  south  of  France,  before  the  revolution,  soft  soap 
cost  twenty  livres  the  hundred  weight."  A  great  part  of 
our  oil,  and  also  of  that  of  Italy,  is  consumed  in  making 
it;  so  also  are  the  wood  ashes  of  the  fires  used  for  domes¬ 
tic  purposes,  in  those  countries  where  it  is  made. 

From  what  has  been  said,  it  is  obvious  how  advanta¬ 
geous  it  would  be  to  the  manufacturer,  and  to  commerce 
in  general,  to  be  able  to  supply  conveniently  the  place  of 
soft  soap,  by  an  article,  the  preparation  of  w^ich  is  nei¬ 
ther  difficult  nor  expensiVT.  llesides  the  saving  which 
would  take  place  in  the  manufacturing  of  woollen  goods, 
great  advantage  would  arise  from  the  ashes  of  our  wood 
fires  being  left,  either  for  domestic  uses,  or  for  salt  works, 
or  for  manufactories  of  green  glass;  and,  at  the  same 
time,  the  oil  now^  used  in  making  soa])  would  remain,  to 
be  wholly  employed  in  purposes  wherein  it  is  impossible 
to  find  a  substitute  for  it. 


3.  If  the  barilla  ley  is  loo  strong’,  the  oil  is  apt  to  swim  on  its  surface ;  it  must 
then  be  tliluted  with  a  proper  quantity  of  water. 

4.  Fat  oil  is  most  fit  for  this  purpose  :  fine  light  oils  should  not  be  used. 

5.  When  the  saponaceous  liquor  is  greasy,  and  the  linens  washed  in  it  arc  so 
likewise,  they  must  be  passed  through  a  pure  barilla-ley,  to  have  their  greasi¬ 
ness  removed ;  which  ley  should  first  be  warmed  a  little,  to  encreasc  its  effect. 

6.  When  the  water  which  was  poured  upon  the  barilla  is  all  used,  fresh  wa¬ 
ter  may  be  poured  upon  the  remaining  barilla.  I'his  water  will  acquire  a  saline 
taste,  like  the  first :  thus,  the  same  barilla  may  serve  for  several  successive  ope¬ 
rations. 
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In  all  times,  both  the  manufacturer  and  the  government 
have  sought  how  to  get  rid  of  the  above  mentioned  incon¬ 
veniences,  Fullers  earth,  pure  alkalies,  and  other  things, 
have  by  turns  been  made  use  of.  The  first  performs  the 
operations  of  bleaching  and  fulling  very  imperfectly :  the 
second  dissolve  the  cloth;  and  the  manufacturers  of  Lo- 
deve  still  recollect,  with  teiTor,  a  quack  sent  there  by  the 
government,  some  years  ago,  who  proposed  to  make  use 
of  mineral  alkali  or  barilla,  instead  of  soap. 

To  the  inconveniences  already  mentioned  we  may  add, 
that  instead  of  rendering  the  cloth  sufficiently  soft  and 
pliable,  the  substitutes  just  spoken  of  leave  it  in  a  degree 
of  harshness,  which  nothing  hut  soap  completely  removes. 
It  is  necessary,  therefore,  that  any  substance  proposed 
to  he  used,  instead  of  soft  soap,  sliould  possess  the  power 
of  scouring,  of  fulling,  and  of  softening,  the  cloth.  The 
composition  which  I  am  now  about  to  describe  unites  all 
these  advantages :  experiments  have,  hy  my  desire,  been 
made  with  it,  at  Lodeve,  l)y  M.  Michael  Fahriguette;  a 
person  as  well  versed  in  philosophical  pursuits  as  in  ma¬ 
nufacturing  of  cloth. 

The  whole  process  consists  in  making  a  caustic  Jilka- 
line  ley  or  lixivium,  with  wood  ashes  or  potash;  in  caus¬ 
ing  the  ley  to  boil ;  and  tlien  dissolving  therein  as  great  a 
quantity  of  old  woollen  rags,  or  shreds  of  cloth,  as  the  ley 
will  dissolve,  lly  this  means  a  kind  of  soft  soap  is  pro¬ 
duced,  of  a  greyish-green  colour,  the  ingredients  of  w  liicli 
are  w  ell  comhined  w  ith  each  other,  and  w  liich  is  very  so¬ 
luble  in  water.  It  has  an  animal  smell ;  which,  howxver, 
the  cloths  get  rid  of,  hy  being  washed,  and  exposed  to 
the  air. 

The  various  experiments  I  have  made  on  this  subject 
have  been  attended  w  ith  the  follow  ing  results. 

1.  AlS  soon  as  the  w  ool  is  throw  n  into  the  boiling  ley. 
its  fibres  adhere  to  each  other,  and  a  very  slight  de- 
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gree  of  agitation  is  sufficient  to  render  its  solution  com¬ 
plete. 

2.  In  proportion  as  fresh  wool  is  added,  the  ley  gra¬ 
dually  acquires  colour  and  consistence. 

3.  The  soap  has  more  or  less  colour,  in  proportion  to 
the  cleanness  and  w  hiteness  of  the  w^ool  made  use  of. 

4.  Hair  of  a  coarser  kind,  which  happens  to  be  mixed 
with  the  old  wool,  is  dissolved  with  more  difficulty. 

5.  The  quantity  of  wool  which  the  ley  is  capable  of 
dissolving  depends  upon  its  strength,  its  causticity,  and 
its  degree  of  heat.  Tw  o  pounds,' three  ounces  and  three 
quarters,  of  caustic  alkaline  ley,  at  twelve  degrees  of 
concentration,  and  at  the  boiling  heat,  dissolved  ten  ounces 
and  a  half  of  wool.  The  soap,  w  hen  cold,  w  eighed  one 
pound  four  ounces. 

A  similar  quantity  of  alkaline  ley,  of  the  same^  degree 
of  causticity  and  heat,  in  w  hich  I  <lissolved  four  ounces 
pf  wool,  did  not  thereby  acquire  sufficient  consistence  to 
be  capable  of  being  used  for  the  various  purposes  for 
which  this  soap  is  intended. 

Another  similar  quantity  of  ley,  of  four  degrees  of  con¬ 
centration,  could  not  dissolve  more  than  two  ounces  and 
seven  drams  of  wool.  The  soap  w  as  of  a  good  consist¬ 
ence,  and,  when  cold,  w  eighed  fourteen  ounces. 

6.  In  proportion  as  the  wool  is  dissolved  in  the  ley, 
the  solvent  power  of  the  alkali  grows  weak,  and  at  last  it 
Avill  dissolve  no  more.  When  we  observe  that  the  w^ool, 
upon  being  stirred  in  the  liquor,  is  no  longer  dissolved,  it 
is  then  time  to  stop  the  process. 

I  shall  now  point  out  what  means  are  to  be  employed, 
in  every  woollen  manufactory,  to  prepare  the  soap  which 
will  be  w  anted  in  it. 


Soap  of  Wool. 

On  the  Choice  and  Preparation  of  the  Materials.  ' 

The  materials  requisite  to  form  this  soap  are  only  two; 
alkaline  substances,  and  wool. 

The  alkaline  substances  may  be  procured  from  the 
ashes  of  any  tires  where  wood  is  burnt;  and  the  ley  is  to 
be  made  according  to  the  common  well  known  process. 
Quicklime  is  to  be  slaked  with  a  small  quantity  of  water, 
and  the  paste  formed  thereby  is  to  be  mixed  with  the 
ashes,  (they  being  first  passed  through  a  sieve,)  in  the 
proportion  of  one  tenth  part  of  quicklime,  by  weight,  to 
the  quantity  of  ashes  made  use  of.  The  mixture  should 
be  put  into  a  stone  vessel ;  (as  wooden  vessels  not  only 
colour  the  ley,  but  are  themselves  much  injured  by  it ;) 
and  water  is  then  to  be  poured  upon  it,  in  such  quantity 
as  to  covTr  it,  and  rise  some  inches  above  it.  These  are 
to  be  left  together  for  a  certain  time,  and  then  the  ley  is 
to  be  drawn  off,  by  an  aperture,  made  for  that  purpose,  at 
the  bottom  of  the  vessel.  It  is  best  not  to  draw  off  the 
ley,  till  the  moment  when  it  is  to  be  used :  its  strength 
should  be  from  four  to  fifteen  degrees ;  but  the  degree  of 
concentration  is  a  matter  of  very  little  consequence,  since 
all  the  difference  that  results  from  making  use  of  a  weak 
ley  or  a  strong  one,  is,  tliat  a  greater  or  less  quantity  of 
wool  will  be  dissolved. 

The  potash  of  commerce  may  also  be  made  use  of ;  it 
is  to  be  employed  in  the  same  manner  as  the  wood  ashes, 
but  with  one  third  of  its  weight  of  quicklime. 

With  respect  to  the  choice  of  the  wool,  every  one 
knows,  that  in  the  making  of  woollen  cloths,  blankets, 
and  all  other  kinds  of  w  oollcn  goods,  a  series  of  opera¬ 
tions  are  performed,  from  the  first  washing  of  the  wool 
to  the  finishing  of  the  cloth,  &c.  in  each  of  which  there 
occurs  a  loss,  more  or  less  considerable,  of  a  portion  of 
the  original  material.  The  water  in  w  hich  the  wool  is 
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washed,  the  floor  on  which  it  is  spread,  and  the  ware-^ 
house  in  which  it  is  deposited,  exhibit  sufficient  proofs  of 
this ;  so  also  do  the  operations  of  beating,  carding,  spin¬ 
ning,  and  weaving  the  wool,  and  those  of  shearing,  comb¬ 
ing,  and  fulling  the  cloth.  It  is  indeed  true  that  the 
scattered  wool,  produced  from  these  various  processes,  is 
collected  with  sonic  care ;  but  many  of  them  are  of  such 
a  nature,  that  the  waste  wool  resulting  from  them,  either 
is  dirty,  and  mixed  w  ith  other  substances,  or  it  is  cut  so 
short,  that  it  is  rendered  incapable  of  being  again  used : 
in  either  case,  the  manufacturer  throw  s  it  on  the  dung¬ 
hill.  The  making  of  the  soap  here  described  furnishes 
him  with  the  means  of  bringing  all  these  into  use;  nothing 
more  being  requisite  than  to  collect  them  in  the  baskets 
in  which  the  w  ool  is  w  ashed,  and  to  w  ash  them  careful¬ 
ly;  as  well  for  the  sake  of  cleaning  them,  as  to  separate 
from  them  all  foreign  substances.  When  washed,  they 
may  be  laid  by  till  wanted. 

We  may  also,  with  equal  advantage,  make  use  of  the 
cuttings  and  shreds  of  w  oollen  cloth,  which  are  found 
in  the  shops  of  woollen  drapers,  tailors,  &c.  and  likew  ise 
of  all  sorts  of  garments,  or  other  w  oollen  articles,  after 
they  have  been  worn  till  they  Avill  serve  no  longer. 

On  the  Preparation  of  the  Soap. 

When  the  ley  is  made,  and  the  wool  procured,  no¬ 
thing  remains  to  be  done,  but  to  bring  the  ley  to  a  boiling 
heat  in  a  common  caldron.  When  it  is  brouglit  to  that 
degree  of  heat,  the  w  ool  is  to  be  thrown  in,  a  little  at  a 
time,  and  the  mixture  is  to  be  stirred,  that  the  solution 
may  go  on  the  faster.  A  fresh  quantity  of  wool  should 
not  be  added,  until  the  preceding  quantity  is  dissolved; 
and  the  process  should  be  stopped,  as  soon  as  we  find  that 
the  licpior  will  not  dissolve  any  more  w  ool. 
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It  has  been  ascertained,  by  trials  in  the  large  way, 
made  by  Michael  Fabrigiictte,  with  soap  of  this  kind, 
w^hich  he  prepared  according  to  my  instructions,  that 
such  soap  scours  the  cloths,  felts  them,  and  softens  them, 
perfectly  well;  but  there  are  some  observations  to  be 
made,  respecting  its  use,  wdiich  are  too  important  to  be 
omitted. 

First,  w  hen  this  soap  is  not.  prepared  with  sufficient 
care,  or  w  lien  it  is  made  w  ith  dirty  or  coloured  wool,  it 
is  apt  to  give  the  cloths,  kc.  a  greyish  tinge,  w  hich  it  is 
very  difficult  to  remove.  If  tlie  cloth  is  intended  to  be 
dyed,  this  tinge  is  of  no  consequence ;  but  it  would  in¬ 
jure  that  fine  white  colour,  w  hich,  in  certain  cases,  is  in¬ 
tended  to  be  given,  or  to  be  preserved.  This  tinge,  how¬ 
ever,  may  be  j)re  vented,  by  a  very  careful  selection  of  the 
materials  for  making  the  soap  w  hich  is  meant  to  be  em¬ 
ployed  for  such  delicate  purposes. 

Cloths,  &c.  fulled  w  ith  this  soap,  acquire,  as  w^as  said 
before,  an  animal  smell,  w  hich,  w  ithout  being  very  strong, 
is  nevertheless  unpleasant;  but,  water  and  air  never  fail 
to  remove  it. 

Having  succeeded  in  fulling  w  oollen  cloths  by  the  use 
of  this  soap,  1  attempted  to  use  soda,  in  the  place  of  pot¬ 
ash,  and  thus  to  form  (according  to  the  process  above 
described)  a  hard  soap,  fit  for  the  operations  of  dyeing 
cottons ;  and  my  experiments  succeeded  beyond  my  ex¬ 
pectations. 

Forty-six  pounds  of  soda  ley  (of  eight  degrees)  dis¬ 
solved,  in  a  boiling  heat,  five  pounds  of  wool ;  and  aflFord- 
cd,  when  cold,  sixteen  pounds  fourteen  ounces  of  soap, 
sufficiently  hard  to  keep  its  form. 

The  first  (quantities  of  w'ool  thrown  into  the  soda  ley 
are  easily  dissolved ;  but  it  may  be  observed,  that  the  li¬ 
quor  gradually  grows  thicker,  and  that  the  dissolution 
becomes  more  difficult  and  slow  er. 
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The  ley,  by  the  wool  first  dissolved  in  it,  acquires  a 
green  colour;  it  afterwards  grows  black;  and  the  soap, 
when  cold,  still  retains  a  blackish  green  colour. 

This  soap  has  been  made  use  of,  in  every  different 
manner,  and  under,  every  form,  in  my  manufactory  for 
dyeing  cottons ;  and  I  am  now  satisfied  that  it  may  be  em¬ 
ployed,  instead  of  the  saponaceous  liquor  we  are  accus¬ 
tomed  to  make  from  ley  of  soda  and  oil,  for  the  purpose 
of  preparing  the  cottons.  I  have  constantly  observed, 
that  if  sucli  a  quantity  of  this  soap  be  dissolved  in  cold 
water  as  will  render  the  M  ater  milky,  and  the  cotton  be 
worked  therein,  in  the  usual  m  ell  knoM  ii  manner,  it  will, 
by  being  passed  three  times  througli  the  liquor,  and  dried 
each  time,  be  as  strongly  disposed  to  receive  the  dye,  as 
cotton  M’hich  has  been  seven  times  passed  through  the  sa¬ 
ponaceous  liquors  commonly  used  This  will  not  be 
thought  very  astonishing,  m  hen  it  ib  considered,  that  ani¬ 
mal  substances  are  very  fit  for  disposing  thiTad  and  cot¬ 
ton  to  receive  the  colours  m  ith  m  hich  they  are  to  be  dyed ; 
and  that  the  intention  of  several  of  the  operations  to  be 
performed  upon  them,  previous  to  their  being  dyed,  i"^ 
merely  to  impregnate  them  M'ith  such  substances. 

Jt  is  necessary  to  remark,  tliat  cotton,  by  being  passed 
through  a  solution  of  this  soap,  acquires  a  grey  tinge, 
very  much  like  tint  which  is  given  to  it  by  aluming;  al¬ 
though  the  common  saponaceous  liquors  give  it  a  beauti¬ 
ful  white  colour.  Tliis  grey  colour,  hoM  ever,  is  no  dis¬ 
advantage  to  cotton  M’hich  is  intended  to  be  dyed,  as 
M’e  have  already  remarked  with  respect  to  M  oollen  cloths. 

In  confirmation  of  what  I  have  said  above,  respecting 
the  advantage  to  be  derived  from  making  use  of  this  soap, 
1  may  add,  that  after  having  impregnated  some  cotton 
with  it,  according  to  the  usual  method,  I  made  it  pass 
through  all  the  processes  m  hich  wool  undergoes,  in  order 
to  be  dyed  of  a  scarlet  colour.  The  consequence  was, 
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ihat  the  cotton  was  thereby  dyed  of  a  deep  and  very 
agreeable  flesli  colour;  whereas,  cotton  which  had  not 
been  prepared  in  that  manner,  came  out  of  the  bath  al¬ 
most  of  its  natural  colour.  This  first  trial  promises  ad¬ 
vantages  which  1  mean  to  pursue. 

It  may  be  right  to  observe,  that  this  soap  of  wool  may 
advantageously  be  made  use  of,  instead  of  common  soap, 
for  domestic  purposes.  I  have  employed  it,  with  the 
greatest  success,  in  washing  linen ;  and  it  is  particularly 
efficacious  in  scouring  woollen  garments,  &c.  I  have  no 
doubt  that  the  facility  and  economy  with  which  its  prepa¬ 
ration  is  attended,  will  cause  its  use  to  be  extended  to 
many  other  purposes ;  in  the  mean  time,  I  thought  it  right 
to  give  an  account  of  the  various  ways  in  which  I  have 
applied  it. 

I  shall  only  add,  that  as  the^soap  here  described  gives 
to  woollens  and  cottons  a  grey  tinge,  which  is  very  diffi¬ 
cult  to  remove,  it  follows  that  it  cannot  be  used  for  wash- 
iiig  linen,  unless  it  he  made  of  white  wool,  carefully  se¬ 
lected,  and  well  washed. 
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Specification  of  the  Patent  anted  to  Mr.  Geouoe  Cuu- 
MiNGS,  of  Ludgate  street^  Ijondon^  Toyman;  for  his 
fnvention  of  a  Composition  to  j^ut  on  all  Sorts  of  Skinsy 
Paper y  or  Linen^for  dratciug  or  writing  on  with  Pen 
and  InkyOr  Pencil,  and  rubbing  clean  off  again. ^ 

Dated  March  31, 1764.— Term  expired. 

TO  all  to  whom  these  presents  shall  come,  &c.  Notv 
know  ye  that,  in  compliance  with  the  said  proviso,  1  the 
said  George  Cummings  do  hereby  declare,  that  my  said 


Repertory,  vol.  7,p.  231.— This  is  what  was  called  German  aseef-tHn. 
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itivention  of  a  composition  to  put  on  all  sorts  of  skins,  pa¬ 
per,  or  linen,  for  the  use  of  drawing  or  writing  on  with 
pen  and  ink,  or  pencil,  and  rubbing  clean  oft*  again,  and 
to  form  it  into  a  memorandum  book,  distinguished  by  put¬ 
ting  the  name  of  each  day  of  tlie  week  on  the  top  of  each 
leaf  of  the  book,  and  for  otlier  uses  and  purposes,  is  to  be 
performed  in  manner  following;  that  is  to  say,  take  cither 
vellum,  parchment,  very  fine  clotli,  or  paper,  and  stretch 
it  in  a  frame  as  tight  as  possible.  Then  take  twelve 
pounds  of  white  lead,  and  pound  it  very  fine;  add  there¬ 
to  one  third  part  of  the  best  plaister  t>f  Pjiris,  and  one- 
fourth  part  of  the  best  stone  lime;  pound  them  well,  mix 
them  well  together,  and  grind  them  very  fine  w  ith  w  ater. 
Then  take  a  new^  glazed  vessel,  and  dissolve  six  or  seven 
pounds  of  the  best  double  size,  over  a  fire,  and  mix  the 
above  ingredients  in  this,  till  it  is  of  such  a  consistence  as 
to  lay  on  with  a  brush.  Then  lay  three  or  four  layers  on 
the  skin  or  cloth,  as  smooth  as  possible ;  observing  that 
the  skin  is  dry  each  time,  before  a  second  layer  is  put 
on.'  Then  take  the  best  nut  or  linseed  oil,  and  to  every 
pound  of  this  oil  add  four  ounces  of  the  best  w  hite  var¬ 
nish,  and  mix  them  well  together.  Then  put  on  three  or 
four  layers  of  this  oil,  thus  prepared,  each  time  exposing 
it  to*  the  air  till  it  is  thoroughly  dry:  this  is  for  the  white 
sort.  For  a  browui  or  yellow,  add  to  every  pound  of  the 
above,  three  or  four  ounces  of  the  best  stone  oker,  or  or- 
piment,  or  Dutch  pink,  and  three  or  four  ounces  of  li¬ 
tharge.  These  must  be  well  ground  with  very  old  lin¬ 
seed  oil,  and  laid  on,  as  smooth  as  possible,  ten  or  tw  elve 
times ;  ex])osing  it  each  time  to  the  air,  to  .be  thoroughly 
.  dry,  before  a  second  layer  is  put  on :  observe  you  do  not 
put  it  w  here  any  dust  or  dirt  can  fall  upon  it.  It  may 
be,  by  the  same  process,  altered  to  any  colour :  as  for  in¬ 
stance  ;  to  a  red,  by  tincturing  it  with  vermilion,  or  the 
like ;  to  a  blue,  Prussian  blue ;  and  for  a  black,  by  pound- 
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iiig  slate^  grinding  it  very  fine,  and  mixing  with  it  as 
much  ivory-black  as  will  turn  it  to  a  fine  black  colour. 
When  it  is  thoroughly  dry,  you  may  write  on  it  with  a 
slate  pencil,  or  black  or  red  lead.  In  witness  whereof, 
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1797. 

John  Manton,  April  12,  invention  or  improvement  in  the  construc¬ 
tion  of  guns  and  pistols. 

Rob.  Cross,  April  26,  a  new  invented  tan-pit,  and  mode  of  tanning. 

T.  Todd,  May  9,  an  hydraulic  pump  or  machine  for  raising  water. 

Richard  Varley,  May  29,  a  perpetual  moving-power. 

Timothy  Harris,  July  4,  method  of  manufacturing  pins,  with  iron 
and  other  metals,  and  making  the  same  white. 

Joseph  Slater,  July  4,  improvement  in  a  machine  for  finishing 
bleached,  dyed,  and  printed  muslins. 

Anthony  George  Eckhardt,  July  4,  method  of  making  draw  or 
bench  looms,  for  manufacturing  carpets,  borders,  and  other  things. 

John  Hawksley,  July  4,  method  of  combing  wool,  cotton,  silk, 
flax,  hemp,  and  mohair. 

John  Maule,  July  4,  improvement  on  a  machine  for  cleaning 
grain  from  the  straw. 

John  Richardson,  July  4,  machine  to  be  applied  to  glasses  and 
pebbles  of  every  description,  for  the  use  of  sights  in  general. 

Henry  Johnson,  July  7,  a  water-proof  compound,  and  a  vegetable 
liquid  for  bleaching,  whitening,  and  cleansing  woollens,  linens,  cot¬ 
tons,  Sec.  and  also  for  preparing  stuffs  or  cloths  made  of  wool,  linen, 
cotton,  or  silk,  in  order,  by  the  application  of  the  aforesaid  water¬ 
proof  compound,  to  render  them  impenetrable  to  wet. 

Archibald,  earl  of  Dundonald,  Aug.  16,  method  of  preparing  ce¬ 
ruse,  or  white  lead,  which  he  conceives  will  be  of  great  public  utility, 
particularly  as  he  has  reason  to  believe  it  will  not  be  injurious 
to  the  health  of  persons  employed  therein. 

\nthony  George  Eckhardt,  Aug%  18,  method  of  constructing 
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water  may  be  conveyed  from  a  lake  or  a  river  to  houses  situated  on  a 
mountain.  M.  Fischer  has  conveyed  water  by  it  to  a  castle  which 
stands  at  the  height  of  several  hundred  feet  above  the  level  of  the 
Rhine.  TUloch^  vol.  20, 

Wattr-firoof  Cloth, 


>  O 
a  tf) 
^  fc- 

o 


I  2 

-c  .fa 


tn 


"8 


C 

V 

> 

c 


e« 


jC 


TS 

S  § 


o  o 

cfl 

ff  t/5 

H  .2 


rT  * 
C  u 

^  -C 
O  {#i 
C  e4 

tf)  O 


I  I  £ 

c  ^  .a 

ct  P 

C  O-  -o 
C  p  O 
0)  ^  > 
5  ^  o 

C  tf> 
tf)  jC 


x:  .  £ 


O  ^ 


2  «« 
a  ^ 

J2  S 
S  -H 

u  o 

B  B 

o  ^ 
cu 

s 


o 

.  Jp 

t-  c> 

- 1 

tf)  2 

E  I 

rt  o 


>  cr 
^  a 

o  > 

>v  . 
%  ^ 
tf 

tf  o 
o 


o  2 

.2  I 

tf  tf) 


tf) 

O  T3 


fcO  60*^ 
c  c  V 

^  rt  «» 

J2  tf  ' 
"o  »*  •£ 

tf  S  « 
H  5- 

a  ^ 

O  tf 


^  a 

rt 
tf 


O  C 

lS  ..-< 


-fi 

u 


O 

tf  tf. 


tT  ^ 
O 

tf  c 


c 

G  *= 

C  nj 

tf  ^ 


0) 

G .  tf) 

tf 

cu 

O  3 
>•  tf) 

5  o 


.2  o 


:S  S 


a 
o  -g 

o  >. 
•S  tf 


^  o 

“T? 


?  <u 


o  a 
tf  ^ 


&)  cn 
U  C4 


tf) 


o 

t.1 


*<  ci2 


w  a 

f-4  V 
0) 


^  u 

.2  o 
tf  S» 


tf)  c 

.S^  s 

tf 


u-  .2  ® 
a  —  rt 

.2  tf)  u 

.ti  tf  o 

2  c  ^ 
o  •—  o 

a*  tf  G 
tf  .a 
a  'M  tjQ 
o  «« 

O  *2  60 

4,  a  c 
tf  2  P 

^  -g  5 

fc-  ^ 

0)  .2  -ts 
>  tf  c 
O  w  rt 

tf)  tf  a« 

tf  S3 

•a  .—  o 

o  tf  X 

2  a  • 
a  .a  ce 

S  ^  2 
.a  «  .2 


« «r  A 
"u  •“  "E 

■s  1 2; 

■gl  2 
.2  ^  ^ 
js  rs  -v 

a  o  c 

"rt  2  « 

•s  S.5 

O  tf 

G  a  CO 

§  o  — 

*5 

a  o  o 

rt 

2  «3 

^  .a  o 

.e-'c 

-a  *3  a 

«  «  tf 
X  u  C5n 
•  CL  tf  ^ 

e 

«  tf 

c  a3  rt 
O  rt  « 

tf  ^ 

3  .s 

e 

.2  e  B 

tf  a 

t2  2 

tf  -  £ 
.a  -a 

«  tf 

CO  w 


a  • 
a  o  .2 

tf  tf 

c  ^  2 

a  ci  a 
"to  .£  c 
•tf  g 

-•is 


I  • 

2  a 

CO  ^ 
^  >s 
*?  CS 

e 


GO  ra 


.a  a> 

CL  tf 


tf 

•S  a 


S  3 

C.B3 


L. 

O 


etf 

e 


t  g  I 

.s  2  -1 

a 


a  *3 
o  •— 
CO  CL 
OS 

A)  O 
Li  O 

.2  ca 

tf.  « 


o  § 
2  tf 

o  «  a 


6  tf 


Li  Li 

tS  a 

*••  BB 
tf  4, 

•o  .2 

OS  b 
O  i- 
•C  « 

a  -5 

•q:  " 

tf*  a 
^  tf  S  tf 


O  a  e« 

w  -5 

l-S  tf 

5  2  o 


CO 

3 

g  ^ 
.•s  g 

«  j? 
a  tl 

.■4  CO 

*a 
a  tf 

tf  t! 

tf*  O 
a  tf 

CO  W 

^  a 

I " 

S  a 
a  -i-5 
cr* 

.  o 

etf  c 

O  CO 

60  V 
^  tf 
C 


rS  72 

.*a  jo 
E  ^ 


M 

e« 

C 

tf 


tf 

O 


»0^ 


.2  .£  ^ 


8 


■s 

a  , 

o  CO 

«  .a 

« ^ 

CO  ei 

x  §• 

.a  2 

bo  i 

C  GO 

‘S  a 

o  -5 


^11 

i.g 


^  £  § 

«  o 

a  ^  '’3 

5  «  c 

^  tf  CS 


"eS 

£  ^ 

o 

tf 

e<  .s 
tf 

o 

4.4 

o  V 

<jj 

th:  ■'t3 

.a 

tf  >• 

13 

C*ri 

O 

<4->  a 

.1-4  .*4 

04  V 

o  2 

a 

a  a 

*« 

L 

g. 

os 

a  a 

4>  o 
>“  O 

P 

•:3 

a 

o 

>  o 
GO  tf 

O 

a-  8 

o 

a 

*3  >' 

*0 

o  a 

*0 

mg 

a  tf 

10 

2  o 

CO 

c  tf 

&> 
a 

^  a*  ^ 

^  tf  2 
^  «  <2  « 

SS 

^  tf  So 

CO 


1  s. 


tf 

o 


tf 

etf 


«  .2 
-G 

“  f 


V 

tf 


c 


o 
u 

^'3 

g* 


«> 

tf 


